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LEAF-CUTICLE AND OTHER PLANT MICROFOSSILS FROM 


IHE MESOZOIC ROCKS 


M.N. 
Birbal Sahni Institute of 


ABSTRACT 


The present paper describes a fragmentary leaf 
f Thinnfeldia, a Ginkgoalean type of leaf-cuticle, 
male cone-scales of Sciadopitytes, spores and pollen 
rains from Andgya, Norway. 


INTRODUCTION 


WW HILE examining a collection of plant 
fossils from Andgya, in the Paleonto- 


logisk Museum, Oslo (collected on an 
xpedition led by Dr. T. Orvig, 1952), I 
ame across a fragmentary carbonized leaf 
yhich looked different from all the leaves 
escribed by Johansson (1920) from the 
ame locality. I selected out this specimen 
or cuticular preparation which, on examina- 
ion under the microscope, looked like the 
uticle of Thinnfeldia Ett. Along with this 
pecimen I also sorted out a few samples of 
hales for maceration. When the shales were 
nacerated in bulk, a large number of cuticle 
ieces were isolated along with a few female 
one-scales of Sciadopitytes, spores and pollen 
rains. Most of the cuticle pieces either 
elong to the various species of Sciadopitytes 
escribed earlier by Johansson (1920) and 
lorin (1922) from this locality or to a 
pecies belonging to the Ginkgoales. 


DESCRIPTION 


? Thinnfeldia sp. ( TEXT-FIG. 1C, E and 
EXT-FIG. 2A-D )—Frond pinnate, none of 
16 pinnae complete, only the basal regions of 
innae preserved. Lower basal angle of 
innae decurrent. 

Cuticle fairly thick. Stomata present only 
n the lower side. Cells of the upper side 
juare, rectangular or polygonal. Lateral 
all fairly thick and almost straight. Sur- 
ce wall unspecialized, sometimes slightly 
ottled. Lower surface shows a fairly broad 
»n-stomatal zone ( perhaps representing the 
id-rib ) and on either side of this two broad 
omatal zones. Cells of the non-stomatal 
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zone rectangular or polygonal, arranged in 
series. Lateral wall thick and straight, 
surface wall unspecialized. Stomata closely 
packed and irregularly orientated. Sub- 
sidiary cells of adjoining stomata touching 
each other, but two stomata never share a 
common subsidiary cell. Subsidiary cells 
mostly 6, sometimes 5 or 7. Guard-cells 
mostly not preserved, very thinly cutinized, 
a few with encircling cells. Trichomes 
absent. Ordinary epidermal cells between 
the stomata, polygonal. Lateral wall thin- 
ner than the cells of non-stomatal region. 

In the distribution and shape of the 
stomata, the present cuticle is somewhat 
similar to the cuticle of Thinnfeldia poly- 
morpha ( Braun ) described by Antevs (1914). 

Locality — Andgya, Norway. 

Age — Jurassic. 

Collection — Specimen No. 66866 of Pale- 
ontologisk Museum, Oslo. 

Ginkgoalean cuticle (TEXT-FIG. 1A, B, D and 
TEXT-FIG. 2A,B). Numerous pieces of cuticle 
were obtained by bulk maceration. All of 
them showed a surprising resemblance to the 
cuticle of Baiera Braun. One piece ( TEXT- 
FIG. 1A ) was even found to bifurcate near the 
tip. Largest piece ( TEXT-FIG. 1B ) is 1°5 cm. 
long, breadth varying from 1-5 to 6 mm. 

Cuticle — Cuticle fairly thick, stomata 
present on both sides, more on the lower side 
than the upper. Upper cuticle showing long, 
narrow, rectangular cells along the veins and 
wider polygonal ones between the veins. 
Lateral and end-walls straight and fairly 
thick, surface flat. Shape of stomata same 
as on the lower side. Lower cuticle showing 
narrow and ill-defined zones along veins, with 
sometimes stomata occurring over them, and 
broad intervening zones with irregularly 
scattered stomata. Cells along the veins 
rectangular, a few elongate. Cells between 
veins variously shaped, mostly polygonal 
and transversely elongated. Lateral and 
end-walls thick and straight, surface un- 
specialized, sometimes slightly thickened or 
papillate. Stomata distantly placed and 


to 


TEXT-FIG. 1— A, portion of a dichotomously branched Ginkgoalean leaf, Sl. No. 66844/20, x 
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B, another Ginkgoalean leaf, Sl. No. 66845/16, x 2. C, ? Thinnfeldia sp., Sl. No. 66866, x Ks D, lowe 
cuticle of the specimen shown in Text-fig. B, showing the distribution of stomata, Sl. No. 66845/16 
E, lower cuticle of ? Thinnfeldia sp., showing three stomata, Sl. No. 66866/1, x 250. 


irregularly orientated. Subsidiary cells 4-6, 
papillate towards the inner side, forming a 
thickened ring round the opening. Guard- 
cells sunken, thinly cutinized, a few with 
encircling cells. 

Florin (1922, p. 269) mentioned, “It 
should be noticed that Sciadopitys or Sciado- 
pitytes are most frequently found together 
with Ginkgo not only in mesozoic but also in 
tertiary deposits ( Sciadopitys tertiaria and 
Ginkgo adiantoides in the upper pliocene of 
western Germany). At the present time 
Sciadopitys as well as Ginkgo is an Asiatic type 
of gymnosperms. We thus find a remarkable 
analogy between the two groups in question.” 
The present find further supports Florin’s 
observation on the close association of 
Sciadopitytes and the Ginkgo family. 

Locality — Andgya, Norway. 

Age — Jurassic. 


Collection — Slide No. 66844/20 of Paleontd| 
logisk Museum, Oslo. 

Female cone-scales of Sciadopitytes (Te 
FIG. 4A-G)—Only detached female cone- 
scales were obtained. Except two none 
them seem to be complete. 

Description — Fan-shaped, about 2x 2 mm 
in length and breadth. Distal end rounded 
proximal end not well preserved. Cells o 
both the upper and lower surfaces rectangula: 
and arranged in series. Lateral and end- 
walls fairly thick and conspicuous, straight. 
Surface wall smooth. 

Seeds 3 on each scale, narrowly ovoid or 
elliptical, 1-5-2-5 mm. long and 0-2-0-5 mm. 
wide at the broadest region. In some a 
narrow, membraneous wing visible. | 

Epidermal cells resemble the upper epi- 
dermal cells of the leaves of Sciadopitytes. 
Cuticles of the cone-scales differ from the 
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TEXT-FIG. 2 — ? Thinnfeldia sp. A, lower cuticle, showing cells of mid-rib, Sl. No. 66866/2, x 300. 


, upper cuticle, showing a few cells, Sl. No. 66866/3, x 300. 


C, lower cuticle, showing the distribution of 


omata, Sl. No. 66866/1, x 20. D, a stoma, SI. No. 66866/1, x 450. 


saves in lacking stomata. In this respect 
he present scales resemble the male cone- 
sales( ? ) of Sciadopitytes described by Bose 
1955). The present cone-scales differ from 
16 cone-scales of Sciadopitys tertiaria Menzel 
1913 ) in being much smaller in size and in 
aving only three seeds on each cone-scale. 
he cone-scales of the modern species S. 
rlicıllata Sieb. et Zucc. are also much bigger 
| size and they have 5-9 seeds. 

Locality — Andgya, Norway. 


Age — Jurassic. 
Collection — Slide No. 66844/18 of Paleonto- 
logisk Museum, Oslo. 


SPORES AND POLLEN GRAINS 


Maceration of the shales by KC1IO;+ HNO, 
yielded only a few spores and pollen grains. 
Of these quite a good many were infected 
with fungi. Here only a selected few are 
described. For their classification the system 
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TEXT-FIG. 3 — Ginkgoalean leaf. A, lower cuticle, Sl. No. 66845/14, x 300. B, a stoma, SI. No. 
66844/20, x 450. 


TEXT-FIG. 4. Cone-scales and seeds of Sciadopitytes. A, cells of upper cuticle, SI. No. 
x 250. B-D, cone-scales with three seeds each [except Fig. C, the margin of the other two ( B & 1) )। 
incomplete all around], SI. No. 66844/18, x 10. E-F, two detached seeds, SI. No. 66845/13, x 10. 
G, 3 detached seeds, sticking to each other, SI. No. 66842/8, x 10. | 


| 
| 
| 
| 
| 
| 


BOSE — LEAF-CUTICLE AND PLANT MICROFOSSILS FROM AND®YA, NORWAY 5 


of Potonié and Kremp (1955, 1956) and 
Potonié ( 1956, 1958 ) has been followed. 


Anteturma sSporites H. Pot. 
Turma Triletes (Reinsch) Pot. & Kr. 
Subturma Azonotriletes Luber 
Infraturma Laevigati ( Bennie & Kidston ) 
Pot. & Kr. 
Laevigatisporites ( Bennie & Kidston ) 
Ibrahim 


Laevigatisporites sp. (Pr. 1, Fıc. 1) 


Description — Trilete spore, triangular, 
47 y in equatorial diameter. Apices broadly 
rounded, sides convex. Exine psilate, about 
1-8 u thick. Trilete mark distinct, extending 
almost to the periphery of the body. 

Remarks — Only a single spore was ob- 
tained. 

Sl. No. 66844/10. 


Infraturma Apiculati (Bennie & Kid- 


ston ) Pot. 


Verrucosisporites (Ibr.) Pot. & Kr. 


Verrucosisporites manumii n. sp. (PL. 1, 
Fics. 4, 5) 


Diagnosis — Trilete spore, triangular to 
subtriangular, 81-120 [५ in equatorial dia- 
meter. Laesurae distinct, not reaching the 
periphery. Exine very thick, verrucose, with 
thick rounded or irregular warts, up to 4:3- 
8-6 [५ 1181. In the more highly sculptured 
specimens the sculpture becomes almost 
pseudo-reticulate. 

Remarks —V. manumi resembles very 
much Triletes verrucatus described by Couper 
(1953) from New Zealand in the nature of 
exine sculpturing. V. manumn, however, 15 
much larger in its equatorial diameter and 
the warts are also more rounded. 

The present spore has been named after 
Mr. S. Manum of Paleontologisk Museum, 
Oslo. | 

Holotype — PI. 1, Fig. 5; Sl. No. 66844/8. 


Infraturma Murornati Pot. & Kr. 


Lycopodiumsporites Thiergart 
Lycopodiumsporites sp. ( PL. 1, Fics. 6, 7) 


Description — Trilete spore, rounded tri- 
angular, 12-5 (४ in equatorial diameter, 
laesurae distinct, reaching almost to the 
periphery of the body, surface faintly reti- 
culate, lumen of reticulum 10-15 u. across. 

Remarks — The present species is much 
bigger in size than most of the already 


known species of Lycopodiumsporites and the 

reticulation is very faintly visible here. This 

may be a new species of Lycopodiumsporites. 
The spore may be compared with L. 

clavatoides Couper (1958), but the present 

species is more than twice the diameter and 

the reticulation here is but faintly marked. 
Sl. No. 66844/14. 


Turma Zonales (Bennie & Kid- 
ston ) R. Pot. 

Subturma Zonotriletes Waltz 

Infraturma Cingulati Pot. & Klaus 


Cingulatisporites (Thomson) Pot. 


Cingulatisporites heintzii n. sp. (PL. 1, 
BiGsi 25 5s) 
Diagnosis — Trilete, equatorial contour 


triangular to rounded, 86-90 y in equatorial 
diameter, laesurae reaching to the inner 
margin of cingulum. Cingulum 8:5-12:5 u 
wide, smooth, polar areas smooth, exine thick. 

Remarks —C. heintzii comes closest to 
C. rigidus Couper ( 1958 ) 

The specific name has been given after 
Professor A. Heintz, of Paleontologisk Mu- 


seum, Oslo. 
Holotype — PI. 1, Fig. 3; Sl. No. 66844/5. 


Discisporites Leschik 
? Discisporites sp. ( Pr. 2, Fie. 10) 


Description — Equator + circular, Y-rays 
not visible, about 94 y in equatorial diameter. 
The proximal and distal portion thin and 
finely granulate. Equatorial region thick 
and opaque. 

Remarks — Only a single spore was ob- 
tained. Due to the absence of Y-mark it is 
difficult to ascertain its correct generic posi- 
tion. It is only provisionally placed under 
Discisporites Leschik ( 1955 ) 

SI. No. 66844/10. 


Turma  Barbates Mädler 


Thomsonia Mädler 
Thomsonia arctica n. sp. (PL. 2, Fics. 11, 12) 


Diagnosis — Trilete megaspore, almost 
spherical or oval, diameter varying between 
172 and 344 u. Spore wall about 3-5 u thick. 
Surface reticulate, area of meshes varying. 
Triradiate lamellae conspicuous, forming 
prominent and delicate plates, much con- 
voluted, height of lamellae varying from 64 to 
94 u, outer part of lamellae forming irregular 
lace-work. 
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Remarks — The present species resembles 
most Thomsonia phyllica (Murray) Pot. 
described by Murray (1939) and Potonié 
(1956). The body ornamentation is dif- 
ferent in T. phyllica. From T. reticulatı 
Mädler ( 1954) the present species differs in 
having less prominent reticulation. 

Holotype — Pl. 2, Fig. 12; Sl. No. 66845/12. 


Turma Monoletes Ibrahim 
Subturma Azonomonletes Luber 
Infraturma Ornati Pot. 


Schizaeoisporites Potonie 
Schizaeoisporites hoegit n. sp. (PL. 1, Fics. 8,9) 


Diagnosis — Monolete spore, measuring 
about 13590 uw. Dehiscence mark clearly 
visible. Surface covered by more or less 
longitudinal ridges, only slightly spiral and 
about 4:5 u broad. Furrows between them 
measure about 1-1:5 u. 

Remarks — As far as I know, this is the 
first record of a ribbed monolete spore be- 
longing to the Schizaeaceae from the Jurassic. 
In surface feature it resembles S. eocaenicus 
Selling ( 1944 ), but the latter species is much 
smaller in size. 

The specific name has been given after 
Professor O. A. Hgeg of Universitetet, Oslo. 

Holotype — PI. 1, Fig. 8; Sl. No. 66844/1. 


Anteturma Pollenites Pot. 
Turma Saccites Erdtman 
Subturma Disaccites Cookson 
Infraturma Disacciatrileti Leschik 


Pityosporites (Seward ) Pot. & Klaus 
Pityosporites sp. ( PL. 2, Fic. 13) 


Description — Bisaccate pollen grain, mea- 
suring 94x68 u. Body oval, 81 u in equa- 
torial diameter, thin, psilate. Bladders + 
circular, measuring about 55 X 47 u, inclined 
distally, very finely reticulate. 

Remarks — Only a single spore was ob- 
tained. 

Slide No. 66845/1. 


Pityosporites sp. A. (Pr. 2, Fic. 14) 


Description — Bisaccate pollen grain, oval, 
haploxylonoid in form, about 12999 u. 
Body broad, oval, with a narrow vertical slit, 
very finely reticulate. Bladders large, about 
94:5 64:5 u, almost covering the body, 
leaving only a narrow slit in between. 


Remarks — Only a single spore was ob- 
tained. 


Slide No. 66844/1. 


Pityosporites cf. P. grandis ( COOKSON ) 
Balme (Pr. 2, Fic. 16) 


Description — Bisaccate pollen grain, oval, 
haploxylonoid in form, measuring about 172 | 


x112 u. Body fairly thick, oval, with a 
narrow vertical slit, measuring 10369 u, 
irregularly reticulate. Bladders large, about 


107 x 90 u, each bigger than a semicircular in 


outline, exine reticulate. 

Remarks — This spore may be compared 
with the spore described by Balme ( 1957 ) 
from the Mesozoic of Western Australia. 

Slide No. 66844/10. 


Infraturma Pinosacciti ( Erdtman ) Pot. 


Abietineaepollenites Pot. 


? Abietineaepollenites sp. ( PL. 2, Fic. 15) 


Description — Bisaccate pollen grain, oval, 
94-5x77-5 uw. Body broadly oval, with a 
thick crescent-shaped rim on each side, 
77:5X47 u. Sacs almost semicircular, ap- 
proaching very close to each other, leaving 
a very narrow vertical opening in between. | 
Exine reticulate. 

Remarks — A number of pollen grains was 
isolated. All of them resemble in shape 
to some extent Abietineaepollenites micro- 
alatus Potonié ( 1951). 

Slide No. 66844/17. | 


| 
| 


Turma Aletes Ibr. 
Subturma Azonaletes (Luber) Pot. & | 
Infraturma Granulonapiti Cookson 


Araucariacites Cookson 
Araucariacites sp. ( PL. 2, Fic. 17) 


Description — Pollen grain large, flattened, 
+ circular, 107-5 u in equatorial diameter. 
Exine thin, very finely and closely val 
lated. 

Remarks — Only a single specimen was) 
obtained. 

Slide No. 66844/6. 


Sciadopityspollenites Raatz 


Sciadopityspollenites ovalis n. sp. (Pr. 2, 
Fıc. 18) 


Diagnosis — More or less oval pollen grain, 
64-75 u. in diameter. Ektexine thick and! 
provided with coarse verrucose sculpturing.. 
Verrucae small, variously shaped, apparently 
joining near the bases. | 
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Remarks — S. ovalis differs from S. serratus 
Raatz (1937) in shape and the sculpturing 
of the exine is different 

Holotype — Pl. 2, Fig. 18; Sl. No. 66841/17. 


ACKNOWLEDGEMENT 


I am grateful to Professor A. Heintz, 
Director, Paleontologisk Museum, Oslo, for 


the loan of the material. To Professor O. A. 
Hgeg I am highly obliged for the valuable 
suggestions and for correcting the manuscript 
I am also highly obliged to the authorities of 
the Norwegian ‘ Indiafondet’ and the Nor- 
wegian Ministry of External Affairs and 
Cultural Relations for the generous award of 
a scholarship, without which this work would 
not have been undertaken. 


REFERENCES 


ANTEVS, E. (1914). Die Gattungen Thinnfeldia 
Ett. und Dicroidium Goth. Kungl. Svensk. 
Vetenskap. Handl. 51(6): 1-71. 

BALME, B. E. (1957). Spores and pollen grains 
from the Mesozoic of Western Australia. Comm. 
Sci. Ind. Res. Org. 25: 1-48. 

Bose, M.N. (1955). Sciadopitytes variabilis n. sp. 
from the Arctic of Canada. Norsk. geol. tids. 
35: 53-67. 

Cooxson, I. C. (1947). Plant microfossils from 
the Lignites of Kerguelen Archipelago. B.A.N.Z. 
Antarctic Research Expedition 1929-31. Report- 
Series 4-2. 2(8): 129-142. 

CoUPER, R. A. (1953). Upper Mesozoic and Caino- 
zoic spores and pollen grains from New Zealand. 
New Zealand Geol. Surv. Paleont. Bull. 22: 
1-77. 

Idem (1958). British Mesozoic microspores and 
pollen grains. A systematic and stratigraphic 
study. Palaeontographica. 103(B): 75-179. 

Frorın, R. (1922). On the geological history of 
the Sciadopitineae. Svensk. Bot. Tidsk. 16(2): 
260-270. 

Jouansson, N. (1920). 
aus Andö in Norwegen. 
(2-3): 249-257. 

LEscHIK, G. (1955). Die Keuperflora von Neue- 
welt bei Basel. II. Iso- und Mikrosporen. Schweiz. 
Paläont. 72 : 1-70. 


Neue mesozoische Pflanzen 
Svensk Bot. Tidsk. 14 


MÄDLER, K. (1954). Azolla aus dem Quartär und 
Tertiär sowie ihre Bedeutung für die Taxionomie 
älterer sporen. Geol. Jb. 70: 143-158. 

MENZEL, P. (1913). Beitrag zur Flora der Nieder- 
rheinischen Braunkohlen-formation. Jahrb. K. 
Preuss. Geol. Landesanst. 34. 

MurRAY, N. (1939). The microflora of the Upper 
and Lower Estuarine Series of the East Midlands. 
Geol. Mag. 76: 478-489. 

POTONIÉ, R. (1956). Synopsis der Gattungen der 
Sporae dispersae. I. Teil: Sporites. Beth. 2. Geol. 
Jb. 23: 1-103. 

Idem (1958). Synopsis der Gattungen der Sporae 
dispersae. II. Teil: Sporites ( Nachträge ), Sac- 
cites, Aletes, Praecolpates, Polyplicates, Mono- 
colpates. Beih. z. Geol. Jb. 31: 1-114. 

PoTONIÉ, R. & Kremp, ७. (1955). Die Sporae 
dispersae des Ruhrkarbons. Teil. I. Palaeonto- 
graphica. 98: 1-136. 

Idem (1956). Die Sporae dispersae des Ruhrkar- 
bons. Teil II. Palaeontographica. 99: 85-191. 
Raatz, G. V. (1937). Mikrobotanisch — strati- 
graphische Untersuchung der Braunkhole des 
Muskauer Bogens. Abb. preuss.geol. Landesanst. 

183. 

SELLING, 0. H. (1944). Studies in the recent and 

fossil species of Schizaea, with particular refer- 


ence to their spore characters. Medd. fran 
Gôteb. Bot. Trädg. 16: 1-112. 


EXPLANATION OF PLATES 


PLATE 1 


1. Laevigatisporites sp., Sl. No. 66844/10. x 500. 


2-3. Cingulatisporites heintzii n. sp., Sl. No. 
56844/5. x 500. 
4-5. Verrucosisporitess manumii n. sp., Sl. Nos. 


6844/5, 66844/8. x 500 


6-7. Lycopodiumsporites sp. Fig. 7, showing the 
>rominent trilete mark and Fig. 8 showing the reti- 
ulation. Sl. No. 66844/14. X 500 


8-9. Schizaeoisporites hoegit n. 
6844/1, 66844/12. x 500. 


sp., Sl. Nos. 


PLATE 2 


10. ? Discisporites sp., Sl. No. 66844/10. x 500 
11-12. Thomsonia arctica n.Sp., BEN 
66842/11, 66845/12. x 100 
13. Pityosporites sp., Sl. No. 66845/1. x 500. 
14. Pityosporites sp. A., Sl. No. 66844/1. x 500. 
15. ? Abietineaepollenites sp., Sl. No. 66844/17. 
x 500. 
16. Pityosporites cf. P. grandis (Cookson ) Balme, 
SI. No. 66844/10. x 500 
17. Araucariacites sp., Sl. No. 66844/6. x 500 
18. Sciadopityspollenites ovalis n. sp., Sl. No. 
66841/17. x 500 
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ABSTRACT 


Megaspores found in boring I]Jsselmonde, I, the 
Netherlands, have been compared with the spore 
content of some other borings in the Netherlands 
and of boring Kingscleke, Great Britain, which are 
Wealden in age. Convincingly it could be proved 
that the samples studied from boring IJsselmonde 
must belong to the Wealden. Some new specimens 
were noticed, of which Tviletes gryensis has been 
found by Dr. Gry in the Lower Wealden from 
Bornholm, Denmark, by which fact the age of 
boring IJsselmonde, I, may belong to the Lower 
Wealden. Moreover, a number of non-calcified 
Charophyte fruits have been found in that boring. 

Some new records of borings in Belgium, the 
Netherlands and Egypt have been mentioned. The 
most interesting result may be that Pyrobolospora 
lobata does not only occur in the Senonian, but also 
in the Palaeocene, whereas its horizontal spreading is 
also very wide (from W. Europe to Egypt). Finally, 
this spore is closely related, probably identical with 
Rodeites dakshini from India. 


INTRODUCTION 


URING the last few years some deep 
D ) borings have been made in the so- 
called Peelveld, north of Heerlen, the 
Netherlands. So far there are no coalmines 
in that field. These borings are connected 
with the exploration of collieries. Besides 
the study of the Carboniferous from the cores, 
that of the overlying strata is very important. 
They consist of some marine and two fresh- 
water strata, namely the Palaeocene and the 
Aachenian ( Senonian, Cretaceous ). In both 
the strata megaspores and other small fossils 
have been found by which it was possible to 
determine exactly the age of these strata. 
The results of the Palaeocene will be published 
in a separate paper. Most megaspores from 
the Aachenian have already been described 
(DIJKSTRA, 1949; VANGEROW, 1954), but still 
some problems remain, and moreover some 
new fossils were noticed. 

Besides these cores, we received some 
samples of the N.A.M. (Dutch Oil Co.) 
from boring I Jsselmonde, I, which is situated 
more in the centre of the Netherlands. They 
appeared to contain Wealden megaspores. 


Most of them are well-known 
(1) 5174, 1951), but also some new species | 
and fruits of Charophyta were noticed. । 
Finally, we shall discuss some data of| 
borings made in Egypt, namely at Hur- 
ghada; the age of its cores was unknown. 
The results of these three groups of borings | 
will be discussed in this paper, but before! 
doing this we shall first give some data of the | 
practical significance of spores and other! 
small fossils, and a short survey of the 06- | 
velopment of the study of these fossils from || 
the overlying strata in which they have been || 
found. I 
The beginning of this study was merely of] 
scientific and not of applied interest. It was 
by chance that a co-worker asked us whether 
an Aachenian sample given by him might! 
contain megaspores. It appeared to be very 
rich in them and some other small fossils 
(Chrysotheca) by which it became very! 
characteristic and quite different from the! 
Carboniferous. Continued research disclosed |} 
that numerous samples of the Aachenian|} 
contain such megaspores. It was then that | 
this knowledge got practical significance for | 
the mining industry. The Aachenian isil 
namely found over a great surface imme-|} 
diately over the Carboniferous in South || 
Limburg. When making new galleries in al 
coalmine near the surface of the Carboni-!| 
ferous, upwards borings are made at certain) 
distances, with the purpose to determine 
the thickness of the overlying Carboniferous. || 
This is connected with the safety of | 
mine, because the overlying strata may l 
contain much water. It is sometimes very! 
difficult to distinguish the Aachenian clay or | 
sand from the partly weathered upper layer | 
of the Carboniferous, the so-called ‘ baggert ’! 
which is also often clayey, especially from 
cores with a small diameter. All such] 
samples are minutely studied and spores or | 
other small fossils are determined. | 
By the discovery of megaspores in boring 
samples from a stage the age of which was. 
unknown, but probably belonging to the. 
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Wealden, and by comparing them with 
spores from the Wealden of Great Britain, 
the age of this stage was determined as 
Wealden (Dijkstra, 1951). A more de- 
tailed study of the Wealden of Great Britain 
was made by Hughes (1955). Some of these 
species have also been found by Gry, who is 
working out the Wealden and the Jura of the 
Isle Bornholm, Denmark. His study has 
not yet been published. Some of these 
Wealden spores have also been found in 
boring I Jsselmonde, I. 

A great number of cores of several borings 
from Egypt were studied by Jongmans and 
Van der Heide (1955) in which they found 
a number of plant and animal fossils be- 
longing to the Lower Carboniferous. In 
samples from borings at Hurghada, however, 
only some badly preserved plant fossils could 
be noticed, and on the ground of fossils from 
the other borings it was assumed that the age 
of Hurghada was also Lower Carboniferous. 
Just at that time we received rest of 
these cores, and succeeded in finding a great 
number of megaspores in them belonging to 
the Lower Carboniferous ( DIJKSTRA, 1957 ). 
The microfossils found in the cores from 
Hurghada appeared to be quite different 
from them, and cannot belong to the Lower 
Carboniferous, but to the Cretaceous. 

In general it can be said that spores have a 
great practical significance. They are very 
important as a result of their considerable 


horizontal spreading. Many investigators 
have accentuated this for Carboniferous 
spores. It was convincingly proved by 


Piérart (1958) who read on the 4th Inter- 
national Congress on Carboniferous Strati- 
sraphy and Geology at Heerlen a paper in 
which he communicated that he had found 
megaspores in Katanga (Congo ) which are 
dentical with specimens described by 
Dijkstra (1955) from Braziland India. The 
similarity of these spores with those from 
Brazil is remarkable. These species from 
sondwana beds are not only _ identical, 
put also their quantitative representation 
ind even their preservation are the same. 
Another example of considerable hori- 
‚ontal spreading of Cretaceous spores is the 
act that Miss Cookson and Dettmann 
1958) found spores in samples from Aus- 
ralian Lower Cretaceous which are identical 
vith some Wealden species from W. Europe. 
Finally, these small fossils are preferable 
n some respects to large fossils for practical 
yurposes in consequence of their preservation 


and large numbers. For instance, in the very 
intensively studied Wealden of Europe, in 
England, France, Belgium and Germany, by 
a number of investigators only one hetero- 
sporous plant was found, whereas the fact 
that in a rather short time in a number of 
samples from three borings 26 megaspore 
species were noticed (DIJKSTRA, 1951), and 
some in large numbers, speaks well for the 
importance of megaspores in aid of the 
stratigraphy, the more so as the same obser- 
vation has been made by other investigators 
in other formations. 


THE TAXONOMIC VALUE OF THE SPORE 


There is still another interesting question, 
namely, How great is the taxonomic value of 
the gametophyte, especially that of the 
spore, with respect to that of the sporophyte? 
In general it must be said that the habit of 
the sporophyte has, as a primary basis for 
systematic arrangement, very real and prac- 
tical value, and therefore it has been used 
by all taxonomists up to the present time. 

In fern classification the characters of the 
sporangia (sori) are used ( Filices-Eusporan- 
giatae and Leptosporangiatae ). Later on, 
the character of the venation of the leaves, 
the number of the vascular bundles in the 
leafstalk and the stele theory were adopted in 
the classification. Theoretically, all possible 
features should be regarded as criteria of 
comparison and used in drawing conclusions 
as to the relationship and descent ( BOWER, 
1923, p. 59 ) but he did not venture to propose 
a new classification in place of that of Diels 
in Engler and Prantl (1902). Spores in 
ferns are tetrahedral or wedge-shaped ( mono- 
lete ), with two flattened sides. The Marat- 
tiaceae and the Schizacaceae include both 
forms. The spore-form is consequently 
(after Bower, 1923, p. 259) an uncertain 
guide to affinity. Some present-day genera 
have large sporangia with a few large spores 
and smaller sporangia that contain many 
spores which are smaller. These facts sug- 
gest initial heterospory. In Marsiliaceae and 
Salviniaceae real heterospory occurs. Never- 
theless, the spores or pollen of some fossil 
groups are very similar in shape, for instance, 
of Medulloseae and Pteridosperms ( FLORIN, 
19372). 

The primary division of Equisetum is based 
on the arrangement and shape of the stomata 
and the guard-cells. Their isospores are 
spherical and have a thin spore coat without 


10 


any sculpture; they are surrounded by elaters 
built from the perispore. The spores contain 
much chlorophyll and are, therefore, green. 
Equisetites suecicus and E. nathorsti ( HALLE, 
1908 ) from the Rhaetic and Lias of Schonen 
have similar spores; moreover, they are pro- 
vided with a triradiate mark, whereas elaters 
are lacking. The spores of Calamariaceae are 
homo- or heterosporous; they have the same 
shape, are thin-walled and provided with a 
triradiate mark ( HARTUNG, 1933). Isolated 
spores of Calamariaceae belong to the spore 
genus Calamospora; they have the same 
shape. To this genus also belong the spores of 
Noeggerathia ( HALLE, 1954), and Discıinites 
(NEMEJC, 1941). However, some spores of 
Discinites must belong to another spore 
genus. 

The primary division of the Lycopodinae is 
based on the presence or absence of a ligule 
(Eligulatae and Ligulatae), the former is 
homosporous, the latter heterosporous. The 
classification of the Lycopodiaceae by Walton 
and Alston ( 1938) is based on the habit of 
the sporophyte. Knox (1950), studying the 
microspores, concluded that it appears that in 
Lycopodium the spore morphology adds sup- 
porting evidence to the taxonomy of the 
genus. 

The habit of the sporophyte of Selaginel- 
laceae has also been the base in the classi- 
fication by Walton and Alston (1938; 
leaves and sporophylls uniform or di- 
morphous ). Knox (1950), studying their 
microspores, concluded: it cannot be main- 
tained that the spore sculpturing accords with 
the classification in Selaginella, and, in fact, 
there is no noticeable relationship between 
spore morphology and any of the taxonomic 
arrangements suggested. The megaspores 
of Selaginella show, besides variation in 
sculpture, variation in the number of spores 
per sporangium. It contains typically four 
spores, but in some species reduction takes 
place with different results: (1) inequality of 
spore size (three large and one small spore, 
or two large and two small spores ); (2) re- 
duction to three equal spores; (3) reduction 
to two equal spores; and (4) reduction to one 
megaspore of correspondingly large size 
(MiTcHELL, 1910). Some spores of Selagi- 
nellites are very similar in shape: S. swissei 
(ZEILLER, 1906), S. primaevus ( HALLE, 
1907), S. dawsoni (SEWARD, 1913), and 
S. crassicinctus ( HOSKINS & ABBOTT, 1956 ); 
they are, with the exception of the megaspores 
of S. elongatus (HALLE, 1907), comparable 
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with Triletes triangulatus ( ZERNDT, 1930). 


Of the megaspores assigned to Selaginel- 


lites by Miner (1932) only S. borealis is 
comparable with the former, butemitees 
very questionable whether these isolated 
spores of Miner really belong to Selagi- 
nellites. 


The taxonomy of Isoetes by Pfeiffer ( 1922) 


is based on the structure of the megaspores. 
On the other hand, the megaspores of this 
genus show a variation in shape and sculpture 


to such a degree that if they should have been | 


fossilized, they would have been divided over 


at least three spore genera ( DIJKSTRA, 1958 ). | 


An earlier classification by Bker ( 1887) is 


based upon the geographical distribution. | 


The groups in which Knox (1950) has 
arranged the microspores bear no apparent 
relationship to the sections 
Pfeiffer. Of course, any correlation of the 
sculpture of the microspores with that of the 
megaspores need not exist. 
not synchronously develop all organs of one 
species in the same way. Some of them may 
remain primitive, whereas others fully develop. 
Remarkable is that the shape of the micro- 
spores of Zsoetes may be ovoid in outline with 


one ridge (monolete) or tetrahedral with | 
Knox | 


three ridges (trilete). Moreover, 
could not find any connection between the 


spore structure and the varied ecological | 


conditions in which the plant lives (the 
classification of Baker ). 
the explanation of a peculiar shape of a spore 


shape or of its ornament has always been | 


speculative. 

Concerning fossil Lycopodinae some in- 
vestigators suppose that the megaspores of 
Sigillariostrobus should belong to the A phano- 
zonati, whereas those of Lepidostrobus must 
be accounted to the Lageniculae. If this 


should be always the case, then the spore | 


shape should be a base in the classification 
of these strobili; but Dijkstra ( 1958), how- 
ever, gave some exceptions to this rule. 
The spores of Spencerites, a lycopodiaceous 
plant, probably have taxonomic value ( see 
CHALONER, 1951); the same can be said of 
the spores of Lepidocarpon 
19521) 

At last in the morphographical classi- 


fication of Potonié and Kremp (1956, III, | 


pp. 87-88) in which mega- and microspores are 


arranged, especially in the microspores, little 


connection can be found between their spore 


genera and the plant groups which have | 


produced them. 


defined by 


Evolution does | 


On the other hand, | 


( CHALONER, | 
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Summing up, it can be said that the shape 
and sculpture of spores of Pteridophyta have 
taxonomic value in many cases. 

Spore genera have been treated as other 
organ genera like roots, stems, leaves, twigs, 
etc. However, a spore is the most important 
stage of the gametophyte, the other stages: 
prothallium, archegonium, egg cell ( antheri- 
dium, spermatozoid, resp.) are small or 
reduced. Roots, stems, leaves, twigs, etc., 
are together the most important stage of the 
sporophyte. The systematic value of the 
spore is theoretically comparable with that 
of the whole habit of the sporophyte (the 
sexual stages excepted ), and not with one of 
its organ genera only. Of course, it would 
not be practical to base the classification of 
the Pteridophyta mainly on their spores. 
On the other hand, the systematic value of 
the other form genera may be doubtful too, 
compared to the thousands of specific names 
which have been assigned to fern leaves, a 
small minority of which only is attribu- 
table to true ferns. In one respect spore 
genera are above the other organ genera, 
namely in consequence of their small 
dimensions, their good preservation and 
their abundance, it is generally not diffi- 
cult to find a great number of undamaged 
specimens belonging to one species in a 
small sample. 


METHODS, MATERIAL AND 
CLASSIFICATION 


The material of all boring samples was 
treated in the ordinary way. First, the 
cores were broken into small pieces with a 
diameter of about 1 cm. and were dried. 
Then they were put into a boiling solution 
of soda (about one spoonful of Na,CO, 
to half a litre of water), in which they 
were boiled thoroughly for about a quarter 
of an hour. Afterwards the material was 
poured out on a sieve with a mesh size of 
0-1 mm., and cleaned by running water. 
Finally, the remains on the sieve were dried 
and examined under a stereoscopic binocular 
microscope with a magnification of 32x, 
and the microfossils were picked out. 
The fossils were put in slides made of 
ardboard and closed with a cover glass. 
[he spores were not mounted in the slide, 
und by this it was possible to turn them 
with a needle to study them from both 
ides. 


The fossils found in this way consist of 
megaspores, fruits of Charophyta and Chryso- 
theca, cuticles, pieces of wood, incertae sedis, 
etc. Our point of view concerning the 
classification of megaspores is known ( see 
DIJKSTRA, 195755 ps 7): 

The Charophyta constitute a group of 
non-marine aquatic plants that range from 
the Lower Devonian to the Recent. Gene- 
rally only their fruits are known. The 
fruit, consisting of the egg cell, is surrounded 
by generally 5 enveloping cells, that spiral 
to the left. The upper part of the distal end 
of the enveloping cells calcifies and can be 
fossilized, whereas their outer part and the 
coronula are less resistant and so disintegrate. 
Generally only the calcified part of the en- 
veloping cells is found; these fossils are pro- 
vided with the specific name Gyrogonites. 
The vegetative parts of the Charophyta also 
contain a little calcium carbonate, but this 
may not retain their structure on the death 
of the plants and, therefore, few records or 
descriptions of them have been made. 

The Charaphyta fruits found in the 
Wealden samples from boring IJsselmonde, 
I, consist only of the uncalcified part of the 
enveloping cells, a coronula could not be 
noticed and the egg cell has also been lost. 
Its cavity is filled up by sediment or pyrite. 
Most fruits show some degree of distortion 
attributable to the compaction of the sedi- 
ment. We have sent some microphotographs 
of them to Dr. Mädler, asking him for advice. 
His opinion is that the calcified parts may 
have been dissolved in an acid. This must 
have happened very soon after their death, 
because in the other case the uncalcified parts 
would have rotted away. There is still an- 
other possibility, namely some Charophyta 
species, Nitella for instance, never form calci- 
fied fruits, they are laterally compressed, 
rarely preserved, and are known from the 
Pleistocene to Recent. Those of Tolypella 
are calcified a little, and are known from the 
Triassic to Recent ( MADLER, 1953). Under 
the circumstances in which spores were pre- 
served, uncalcified fruits of Charophyta could 
also be fossilized (they have been found 
together in the same samples). Chara 
sausari was found in a block of chert by 
Sahni and Rao (1943) that also contained 
Azolla intertrappea. As this Chara bears a 
coronula and is attached to a branchlet, 
parts which generally are not fossilized, 
we may assume that it has lived together 
with Azolla. 
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DESCRIPTION 


Triletes occultatus sp. nov. 
Pl. 1, Fig. 6; holotype Fig. 6 

Spore subtriangular in outline, flattened in 
proximal-distal direction, diameter being 270, 
280 and 320 u. Triradiate ridges nearly as 
long as the radius of the spore, 7-10 u wide, 
12-15 u high; there where they meet the 
arcuate ridges the widest. Equatorial ridge 
8 u wide. Contact faces and distal area 
rough to finely punctate, exceptionally the 
equatorial ridge bears some globules, 15 u. in 
diameter. Spore coat black. 

Discussion and Comparison — This very 
rare species, of which three specimens have 
been found among numerous specimens of 
well-known Aachenian spores, cannot be 
changed with any species described until now. 

Occurrence — Sample No. 1628, boring No. 
XLVII from 496-0 to 499-5 m., the Nether- 
lands; age Aachenian ( Senonian ). 


Triletes imitatus sp. nov. 
Pl. 1, Figs. 1a, 15, 2; holotype Fig. 1 


Spore discus-like, rounded to oval in 
outline. Diameter varies from 820 to 970 u. 
(two specimens). Triradiate ridges 300 u 
long, 25 u wide, 30 u high. The arcuate 
ridge is not distinguishable. Spore coat, the 
contact faces excepted, densely covered with 
red globules, 30-60 u in diameter, on a 
distance of 5-30 u; in the direction of the 
contact faces smaller, 5-30 u, where they 
touch each other. The contact faces are 
rough and grooved. Spore wall 30-40 u thick. 

Discussion and Comparison — In some 
broken specimens, found in another sample 
of the same boring, the distance of the glo- 
bulesisgreater, 20-804. Probably, these speci- 
mens must be referred to T. imitatus. This 
species most resembles 7. carbunculus ( DIJKS- 
TRA, 1949, 1951). It can easily be distin- 
guished from it because the shape of T'. car- 
bunculus is spherical, its triradiate ridges much 
wider ( 50 u), and its cover more irregular. 

Occurrence — In two samples of boring 
I Jsselmonde, I, the Netherlands; age Weal- 
den. 


Triletes sulcatus Dijkstra 
Pl Pigs: 152 15B 


1951. Triletes sulcatus DiJKSTRA. MEDED. 
GEOL, STICHT. NS 3, Poll Provence 


Discussion — The preservation of the speci- 
mens found in boring I Jsselmonde, I, is better 


than that of those described in 1951. We 
mentioned that this species has a top area | 
which is provided with dorso-ventral run- 
ning rims which are merged at the basal area | 
in granules. It is more correct to say that | 
the coat is reticulate, the diameter of the | 
reticules is about 50 y. The rims of the | 
reticules are up to 30 u. high, rather sharp, | 
and sometimes covered with a transparent | 
substance. The rims of the reticules are in 
tangential direction not so high, and may be | 
lacking. | 
Occurrence — In several samples of boring | 
I Jsselmonde, I, the Netherlands; age Weal- 
den. | 


Triletes lanatus Dijkstra 


Pl. 1, Fig. 9 
1951. Triletes lanatus DIJKSTRA. MEDED. | 
CroÆSmros., IWS, 5 i iil, Pr, I, | 
Fic. 22 


Triletes gryensis sp. nov. 
Pl. 1, Fig. 14; holotype Fig. 14 


Spore generally flattened in proximal- 
distal direction, subtriangular in outline. | 
Diameter 250-360 u (the mean being 306 u; | 
18 specimens measured). Triradiate ridges 
wavy, continuing to the periphery, 60-90 u 
high, 15 u wide. Ridges formed by a trans- 
parent substance, strengthened by 6-8 bars 
which are 2-3 u wide and run in proximal- 
distal direction. The outline of the ridges | 
(the crest) is wavy too. Arcuate ridges 
about 7 u wide and the same in height. 
There where they meet the triradiate ridges, 
triangular earlobe-like processes occur. Pro- 
cesses 120 u wide (in tangential direction ), 
60-90 (५ in radial direction; they are generally 
obscured by the triradiate ridges. Spore 
coat reticulate, about 10 ७ thick; reticules 
5-10 u in diameter. 

Discussion — This species resembles in 
some respects T°. divisus, T. samarus, T. midas 
and T. pseudotenellus ( DiJKSTRA, 1951), but 
in all these species the triradiate ridges are | 
provided with long, hair-like appendages. 
Dr. Gry, during his visit to Heerlen, told us | 
that he has found the same species in the! 
Lower Wealden from Bornholm. In honour 
of him we have given the species this 
name. | 

Occurrence —In some samples of boring | 
IJsselmonde, I, the Netherlands; Isle of. 
Bornholm, Denmark; age Lower Wealden. | 
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Triletes pseudotenellus Dijkstra 
IPL, 1, 1 1, 1e 


1951. Trileles pseudotenellus  DIJKSTRA. 
MEDED, GEOrL. STICHT., NS, 5,» 12 
128, IDOL, Jones, Ol) 


Occurrence — In some samples of boring 
[ Jsselmonde, I, the Netherlands. 


Triletes pyriformis Dijkstra 
41710 1 Ries 10,11 


1951. Triletes pyriformis DIJKSTRA. MEDED. 
GEOL. STICHT., N.S., 5, p. 14, Pr. II, Fie. 9 


Discussion — The specimens found in a 
poring in the Netherlands in 1951 are very 
ıniform in size and shape; they are smaller 
and different from 7. argus (DIJKSTRA, 
1951 ) from boring Kingscleke No. 1, Great 
Britain. The former species was also found 
oy Hughes (1955). His specimens are more 
variable in size, and after Hughes 7. argus 
s not considered to be a separate species. 
As the specimens from boring I Jsselmonde 
ure also more variable, Hughes may be 
ight. 

Occurrence — In several samples of boring 
[Jsselmonde, I, the Netherlands; age Weal- 
len. 


Triletes galericulatus Dijkstra 
PIE RS // 8 


1951. Triletes  galericulatus  DIJKSTRA. 
HÉDED GEOL. STICHT., N.S: 5, Pe. 14, Pr. II, 
Be, UG? Bir, IL, IKE, 5 
955. Triletes galericulatus HUGHES. WEAL- 
YEN PLANT MICROFOSSILS, GEOL. MAc., XCII 

62212 Pre xX lierics. 1,2 


Occurrence — In one sample of boring 
Jsselmonde, I, the Netherlands; age Weal- 
len. 


Triletes pileatus sp. nov. 
Pl. 1, Figs. 16-19; holotype Fig. 16 


Spore generally flattened in lateral direc- 
ion, body of the spore ovoid, provided with 
_neck-like projection. Length of the spore 
ody 240-370 u (the mean being 264 u; 
2 spec. measured ), width 190-310 u (the 
nean being 259 (५). Neck-like projection 110- 
70 wu long, 130-190 u wide. Triradiate 
idges 70 y long, 50 u wide, 80 u high, but 
enerally obscured by an irregularly lobed 


substance, being granulate, nearly foamy, 
transparent and 90-200 u. large. Arcuate 
ridges not distinguishable. Spore coat about 
8 u thick, reticulate; reticules 10-15 u in 
diameter. 

Discussion — In most of the specimens the 
coat of the spore is bare, but very rarely it is 
covered with very thin transparent blades, 
30 u. high, which are attached to the rims of 
the reticules. In some respects, for instance 
by its lobed substance, this species resembles 
the sterile form of some Cystosporites species, 
but it can be easily distinguished from them 
by its striking and wide triradiate ridges 
(after the lobed substance has disappear- 
ed) and by its reticulate coat. 

Occurrence — In some samples of boring 
I Jsselmonde, I, the Netherlands; age Weal- 
den. 


Triletes squamosus sp. nov. 
Pl. 2, Fig. 34; Fig. 33 ?; holotype Fig. 34 


Spore body spherical, provided with a neck- 
like projection. Diameter of body 320 u, 
neck-like projection 130 u high, 140 u wide, 
rounded in outline. Triradiate ridges 100 u 
long; arcuate ridges not distinguishable. 
Contact area about 100-150 u large. Neck- 
like projection and contact area covered with 
a granulate transparent substance; granules 
about 5 u in diameter. Body of the spore 
reticulate; reticules about 10 1 in diameter; 
rims of the reticules about 15 u high, very 
thin and transparent. 

Discussion — Only one single specimen 
could be found. The spore is characterized 
by its reticules over the whole surface, pro- 
jection and contact faces excepted. These 
reticules are very remarkable; their rims 
gave an impression of very thin scales or 
blades which are perpendicularly attached 
to the wall of the spore, but sometimes of 
bar-shaped appendages. Another specimen, 
probably belonging to the same species, was 
noticed. It has lost its cover, and its whole 
coat is provided with pointed papillae, about 
8 u high. These papillae may be the points 
of attachment of the reticules. 

Occurrence — Boring IJsselmonde, I, the 
Netherlands; age Wealden. 


Pyrobolospora lobata ( Dijkstra ) Hughes 
PIMPSE TS Bas) 


1949. Triletes lobatus DIJKSTRA. MEDED. 
(08008 Siegen, INES, 3,12. 28, Jet, IL, dene, © 
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1954. Triletes lobatus DIJKSTRA. VANGEROW, 
PALAEONTOGR,,  LXLVIE By 20 Pr 
es 27 


1955. Pyrobolospora lobata ( DIJKSTRA ) 

HUCHESI 6 IWUNG. OCI, 3 1 ZILil 

1957. Triletes lobatus DIJKSTRA. MEDED. 
(Gantone,, Saviors, INCS,, 11M), 1 5 


Discussion — In sample No. 1962, Shaft 
Beringen from 271-65 to 275-45 m., and in 
sample No. 2013, boring No. LXXVI, at 
515 m., among Palaeocene megaspores a 
number of specimens were found belonging to 
Pyrobolospora lobata, a species known until 
now only from the Aachenian ( Senonian ) 
where it occurs rather commonly. At first 
we believed that the only possibility is that 
these specimens have been derived from the 
Senonian. Derivation of megaspores from 
older deposits into younger can occur. The 
other possibility that P. lobata did not 
extinguish after Senonian time is not so 
obvious. The following facts, however, 
speak for this last supposition. In all 
Palaeocene samples studied only P. lobata 
was found, other Senonian megaspores 
could not be observed in them, although 
some are very abundant. Finally, it has 
also been found in some boring samples 
from Egypt. 

P. lobata shows a great resemblance to 
the spores of the recent genus Regnellidium. 
Dr. Trivedi drew our attention by letter 
to the possibility that P. lobata may be iden- 
tical with a spore found by Sahni from the 
Deccan Intertrappean series, India (age 
early Tertiary, probably Eocene). This 
species was described by Sahni and Rao 
(1943). Megaspores and microspores 
were found within a single bisporangiate 
sporocarp. It may be, according to them, 
identical or closely related to Regnelli- 
dium. This fossil was referred by Sahni 
(1943) to the new genus Rodeites; this on 
geographical ground, by the fact of the 
complete ignorance of the remaining 
organs and by another small difference 
with Regnellidium. 

The megaspore of Rodeites dakshini is 
spherical, about 0-5-0-6mm. in diameter. Its 
apical papilla ( neck-like elevation ) is com- 
posed of several radially placed folds showing 
a slight spiral twist and a basal constriction 
about 45 u thick. Its spore wall is multi- 
layered: the outermost layer is finely tuber- 
culate, 8-10 u thick; the next one, the pris- 
matic layer, 30-40 u. thick; the inner layer of 


the epispore is closely applied and in places 
indistinguishable from the thin, dark inner-| 
most layer, the endospore. The megaspore | 
of Regnellidium (CHRYSLER & JOHNSON, 1939) | 
has the same shape and size as Rodeites, and. 
its wall the same composition. The wall of | 
the neck-like elevation is only built by the) 
prismatic layer, it has the same structure, | 
but less than half the thickness of it. The: 
space within the elevation (neck chamber, 
receptaculum ) is closed from the spore cavity | 
by the endospore. This thin place in the 
wall of the spore is round and 0-2 mm. in} 
diameter. The inner layer of the epispore | 
is 4 u thick; the endospore 3-2 u thick. [ See, | 
moreover, the study of Mahabalé ( 1957) on! 
this subject. ] | 
The diameter of P. lobata, (DIJKSTRA, 1949) | 
varies from 200 to 650 u. The neck-like ele- 
vation completely agrees with R. dahkshini| 
and Regnellidium. We distinguished two) 
layers, an outer granular layer, 40-50 u. thick, 
and often a dark brown inner layer about 
5 uthick. After reading Sahni’s paper some 
transversal sections of the wall have been 
made. The outermost layer has papillae, 
about 11 u long, 3 u wide; the next laye 
shows a great resemblance to the prismatic! 
layer of Rodeites and Regnellidium and is} 
about 30-40 u thick (thinner walls alsoil 
occur ). The inner layer is about 5 u. thick;] 
it was not possible to distinguish whether it is} 
composed of two or only one layer. The wall] 
of the neck-like projection is built by th 
prismatic layer which is much thinner than! 
that of the rest of the spore. 
Our conclusion is that P. lobata and “I 
dakshini are closely related, probably identi 
cal. According to its name, it is not pre 
ferable to use the name Rodeites as this nam 
is based upon sporocarps. Hughes ( 1955 ) 
created the genus Pyrobolospora, to which hei 
has referred T. lobatus. The species from thi 
genus are characterized by a prominent neck 
composed of (usually) six segments. ४ 
could not distinguish whether its neck i 
composed of six segments, but its other 
characters are sufficient to place it in th 
genus Pyrobolospora. 
Occurrence — Rather common in the} 
Aachenian of S. Limburg, the Netherlands, 
and in the adjacent German district; shaf 
Beringen from 271-65 to 275-45 m., Belgium, 
and boring No. LXXVI at 515-5 m., thel} 
Netherlands, Palaeocene; Hurghada, Egypt: 
boring No. 132 from 2523 to 2544 ft. in several 
samples, boring No. 134 from 1789 to 1812 ft., 
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‘and boring No. 135 from 2287 to 2308 ft., 
probably Cretaceous. 

Besides the spores mentioned and figured 
‘in this paper, we found Triletes reticuliferus, 
T. politus and T. persimilis in boring I Jssel- 
‘monde, I. 


Praechara symmetrica Peck cf. 
Pl. 2, Figs. 20-23 


1957. Praechara symmetrica PECK. GEOL. 
SURV. PROF. PAPER 294-A, p. 39, Pr. VII, 
Fics. 13-16 


Ovoid, generally flattened in lateral direc- 
tion. Length 530-730 u (the mean being 
593 (५; 10 spec. measured ), width 370-550 u 
(the mean being 468 u). Generally 9 
1( 8-11? ) spiral ridges in lateral view, width 
lof the flattened spiral cells 30-50 u, width of 
‘the spiral ridges 15-20 u, height 10-15 u. 
‘The 12 y thick spiral cells are not transparent; 


‘under reflected light they seem to be 
‘punctate. 
Discussion — These lateral compressed 


fruits are generally deformed, especially the 
‘summit is damaged. The basis is some- 
times well preserved and clearly shows 5 
‘spirals. A basal opening could not be ob- 
served, but it may be obscured by the sedi- 
ment that has filled up the central cavity. 
Of course, it is possible to dissolve it by HF, 
but after this treatment this very brittle 
fossil was broken. As the top area or the 
basal area was sometimes damaged, the just 
number of spiral ridges was not always 
exactly to determine. The top area seems 
to be closed, and in that case this species 
must be classified with Praechara. Mädler’s 
conclusion, after seeing some microphoto- 
graphs, is that it may belong to Praechara 
symmetrica. Of course, our specimens show 
some differences in dimension: the length 
of P. symmetrica varies, after Peck, from 
450 to 550 u, the width from 375 to 450 u. 
However, if our specimens consist of 
the outer part of the same fruit of which 
the gyrogonite P. symmetrica is the 
inner part, then our fossils must be longer 
and wider than Peck’s specimens. More- 
over, they are flattened in lateral 
direction by which the width has been in- 
creased. With reservation they belong to 
P. symmetrica. 

Occurrence —In two samples of boring 
I Jsselmonde, I, the Netherlands; age Weal- 
den. 


Praechara glypta Peck cf. 
Pl. 2, Fig. 24 


1957. Praechara glypta PECK. GEOL. SURV. 
PROF. PAPER 294-A, p. 40, PL. VIII, 
eS, ik, 2 


Elliptical in shape, generally flattened in 
lateral direction. Length 370-470 u (the 
mean being 426 u; 5 spec. measured ), width 
270-400 u (the mean being 337 u). Gene- 
rally 10 spiral ridges ( 9-11 ? ) in lateral view. 
Width of the flattened spiral cells 15-30 u. 
Width of the spiral ridges 10-20 u, height 
10 u. The ridge is sharp. 

Discussion — Nearly all that has been 
said of P. symmetrica cf. can be mentioned 
here again. They are smaller than the first 
described species, and have not been found in 
the same sample as P. symmetrica cf. The 
spiral ridges are sharp, especially of the 
flattened specimens. In P. symmetrica cf. 
the ridges are always rounded. It may 
belong, after Mädler, to P. glypta. The 
length of Peck’s specimens varies from about 
350 to 400 u; they are longer than wide. 
With reservation this specimen can be 
assigned to P. glypla. 

Occurrence — In one sample of boring 
I Jsselmonde, I, the Netherlands; age Weal- 
den. 


Tolypella madleri sp. nov. 
PI. 2, Figs. 28-32; holotype Fig. 28 


Oval in outline, generally a little longer 
than wide. Length 180-275 u (the mean 
being 239 u, 16 spec. measured ), width 170- 
270 u (the mean being 212 u). Generally 9 
spiral cells (8-10) in lateral view. Width 
of the flattened spiral cells 20-30 u, width 
of the very sharp spiral ridges 5-8 u, 
height 8u. Coat very thin, transparent, finely 
punctate. 

Discussion — The preservation of this 
species is better than that of the two species 
first mentioned. Its coat is not brittle; its 
very narrow spiral ridges give an impression 
on the outline of the fossil of spines. They 
are on the upper half of the fossil bent to the 
summit, on the lower half to its basis. Some 
specimens are wider than high, but this may 
be due to the preservation. The equatorial 
angle is about 35°, but it may be changed by 
the preservation. Its coat, under trans- 
mitted light, is very similar to that of the 
photomicrographs of Croft (1952, Pr. 19, 
Fıcs. 17, 18). According to Mädler this 
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species may belong to Praechara voluta Peck, 
but the dimensions of this gyrogonite are 
much greater. After Peck, its length varies 
from 300 to 450 (५, and its width from 200 to 
400 u. As the non-calcified cover must be 
larger than the gyrogonite itself, our speci- 
mens cannot be referred to P. voluta. In 
dimensions it agrees better with Obtusochara 
mädleri Peck. However, this species is char- 
acterized by a very flattened summit area. 
Probably it can better be classified with Toly- 
pella. The occurrence of Tolypella is Triassic 
to Recent (MADLER, 1953). As far as we 
know, this species has never been described, 
but there must be many unpublished Chara- 
phyta species in the collections of the Oil 
Institutes. The specific name is in honour 
of Dr. Mädler. 

Occurrence — In a number of samples of 
boring IJsselmonde, I, the Netherlands, 
together with P. symmetrica cf. or P. glypta 
cf.; age Wealden. 


Dictyothylakos sp. 
Pl. 2, Figs. 25, 26 


Reticulate pieces at least 1-9-0-6 mm., 
reticules tri- to pentagonal, meshes 20-160 u. 
in diameter, bars 15-20 u. thick. 

Discussion — Reticulate objects were des- 
cribed by Horst (1954), under the name 
Dictyothylakos, and presumed to be Algae. 
Hughes (1955) partly interpreted them as 
separated rests of the perispore of some 
megaspores. We have found them in some 
Cretaceous samples, and in some cases they 
are remaining unrolled parts of the perispore of 
well-known spore species. However, in the 
Aachenian some objects have been found 
which are not referable to a spore. We have 
studied some hundreds or perhaps thousands 
of Aachenian samples without finding a 
spore species to which they may belong. 
We found them some years before Horst 
established the genus Dictyothylakos, and 
our conclusion was that they may belong to 
Algae in some cases. 


We have also found such structures in 
boring Hurghada No. 132 from 2418 to 2439 ft. 
(Pu. 27 Fic. 26 )pawhichs isevery, similar to 
that figured by Hughes (1955, Pr. 11, 
Fic. 5). Another specimen found in boring 
I Jsselmonde, I (Pr. 2, Fic. 25) seems to 
have wider meshes. 

Occurrence — Boring IJsselmonde, I, the 
Netherlands; age Wealden; boring Hurghada 
No. 132, Egypt; probably Cretaceous. 


Incertae sedis 
IPE 27100. 22 


In some Aachenian samples unknown 
objects have been found. They are com- 
posed of one single spiral that is turned to the 
left. This spiral is about 320 u. wide, hollow 
and elliptical in diameter; its wall is 20 x 
thick, finely striated lengthwise and trans- 
parent. These objects are always broken, 
the most complete specimens show 24 wind- 
ings. The cavity enclosed by the spiral is 
about 1 mm. in diameter. 

Occurrence — Boring No. LX XIV, 555-0 m., 
the Netherlands; age Aachenian ( Senonian ). 


Sporangia sp. 
P122, Figs) 36, 37. 


Occurrence — In several samples of boring 


IJsselmonde, I, The Netherlands; age 
Wealden. 
Scale 
Pl. 2, Fig. 35 
Occurrence — In one sample of boring 
IJsselmonde, I, The Netherlands; age 
Wealden. 
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EXPLANATION OF PLATES 


( Photographs by L. R. Funcken ) 


Belgium, Palaeocene. Figs.3, 4 x 50; Fig. 5, trans- 
verse section of the wall— A, tuberculate layer; B, 
prismatic layer, transmitted light. x 1000. 
6. Triletes occultus sp. nov., sample No. 1628, bor- 
ing Sm. XLVII, the Netherlands, Aachenian. x 100. 
7, 8. Triletes galericulatus Dijkstra, boring 1]ssel- 
monde, I, the Netherlands, Wealden. x 50. 


PLATE 1 


1a, 1b, 2. Triletes imitatus sp. nov. — 14, proximal, 
1b, distal area, boring IJsselmonde, I, the Nether- 
lands, Wealden. x 50. 

3, 4, 5. Pyrobolospora lobata ( Dijkstra ) Hughes, 
sample No. 1962B, shaft Beringen, 271:65-275-45 m., 
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9. Triletes lanatus Dijkstra, boring IJsselmonde, 
I, the Netherlands, Wealden. X 50. 

10, 11. Triletes pyriformis Dijkstra, boring IJssel- 
monde, I, The Netherlands, Wealden. x 50. 

12, 13. Triletes pseudotenellus Dijkstra, boring 
IJsselmonde, I, the Netherlands, Wealden. X 50. 

14. Triletes gryensis sp. nov., boring IJsselmonde, 
I, the Netherlands, Wealden. x 50. 

15a, 15>. Triletes sulcatus Dijkstra, boring IJssel- 
monde, I, the Netherlands, Wealden. 15a is the 
proximal area, 15> the distal area. x 50. 

16-19. Triletes pileatus sp. nov., boring IJssel- 
monde, I, the Netherlands, Wealden. x 50. 


PLATE 2 


boring 


20-23. Praechara symmetrica Peck cf. 
Fig. 


IJsselmonde, I, the Netherlands, Wealden. 
22 X 100; Figs, 20, 21, 23° x 80: 


24. Praechara glypta Peck cf., boring IJsselmonde, 
I, the Netherlands, Wealden. x 100. 

25. Dictyothylakos sp., boring IJsselmonde, I, the 
Netherlands, Wealden. x 50. 

26. Dictyothylakos sp., boring Hurghada No. 132, 
2418-2439 ft, Egypt, probably Cretaceous. 
x 0) 

27. Incertae sedis, boring Sm LXXIV at 555-0 m., 
the Netherlands, Aachenian (Senonian). x 50. 

28-32. Tolypella mädleri sp. nov., boring IJssel- 
monde, I, the Netherlands, Wealden. Fig. 28 
transmitted light, x 200; Figs. 29-32 x 80. 

33. Triletes squamosus cf., boring IJsselmonde, I, 
the Netherlands, Wealden. x 75. 

34. Triletes squamosus sp. nov., boring IJssel- 
monde, I, the Netherlands, Wealdon. x 75. 

35. Scale, boring IJsselmonde, I, the Netherlands, 
Wealden. x 75. 

36, 37. Sporangia, boring IJsselmonde, I, the 
Netherlands, Wealden. x 80. 
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A PALM TRUNK FROM THE LOWER MIOCENE COAL BASIN OF 
SALGOTARJAN 


PAL GREGUSS 
Szeged, Hungary 


ABSTRACT 


The tree-trunk examined originates from North 
Hungary, from the coal basin of Salgétarjän. Its 
age is Lower Miocene. The presence of scattered 
vascular bundles in the 10 cm. long and 8 cm. wide 
trunk piece shows that it is of palm origin. The 
minute anatomical structure also confirms that the 
petrifaction in question is a palm-stem. Another 
fossil palm has been reported from Hungary from 
the Lower Miocene, which resembles rather the 
recent Sabal. The above-mentioned petrifaction is 
essentially different from this and, therefore, it has 
been described under a new name: Palmoxylon hun- 
garicum Greg. 


INTRODUCTION 


A HE Botanical Institute of the Uni- 
I versity, Szeged, received a highly 

silicified wood-trunk, 10*7:5 cm. in 
dimension, transmitted by Prof. Elemer 
Vadasz, Academician, from the coal basin of 
Salgotarjan, North Hungary, in order to 
identify it (Pr. 1, Fic. 1). On the surface 
of the petrified trunk were visible longitudinal 
furrows and ribs. On the periphery of the 
top there were pin-head sized holes, ir- 
regularly arranged. The interior of the trunk 
seemed to be entirely compact, with black 
dots of the size of pin-heads irregularly 
arranged in it. It seemed evidently to be 
some sort of Palmaceae. The exact exami- 
nation verified that supposition. 


DESCRIPTION 


Transverse Section — Already at a mode- 
rate magnification ( x10) one’s eye catches 
instantly the groups of vessels, which are 
placed in the main stock on the concave side 
of the bean-like sclerenchyma bunches. The 
space between them is filled with elongated, 
loose, cyst-like parenchyma cells. Besides 
the sclerenchyma bunches with vessels, here 
and there far smaller sclerenchyma bunches 
are also present (Pr. 1, Fic. 2). An x100 
magnification shows particularly the cyst- 
like elongated parenchyma cells, which are 
irregularly arranged in the main stock, some- 
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times the cell-ends are directed to the smaller 
sclerenchyma bunches or to the sclerenchyma 
bunches with vessels. Among the cyst-like 
parenchyma cells there are visible many tiny 
round cells with dark contents. In trans- 
verse section of sclerenchyma bunches, the 
narrow lumen and stratiform cell wall struc- 
ture are quite distinct. The place of some 
sclerenchyma bunches, particularly towards 
the periphery, is empty as a result of dis- 
organization at preservation, while close to 
them the woody part of vessel-bundles is still 
intact. Mostly the bark of the collateral 
vessel-bundle is also disorganized. On the 
concave side of the bean-like sclerenchyma 
bunches the structure of the collateral 
vascular bundle is well preserved (Pr. 1, 
Fics. 3, 5, 6). The vascular bundle is 
covered by endodermis composed of thin- 
walled cells. In the woody part are situated 
the tracheids with narrow lumen and two 
much larger, prominent vessels with wide 
lumen. The structure of the vascular bundle 
reminds of Monocotyledons, e.g. Zea, Scirpus, 
etc. The spaces between the tracheids are 
filled by parenchyma cells with thin walls. 
Sometimes twin vessels occur among the 
prominent vessels (PL. 1, Fic. 5). The 
elements of bark are seldom perceptible on 
account of disintegration, hence in their place 
there are cavities. In some cases a vascular 
bundle evolves between the bean-like and the 
smaller, round sclerenchyma bunches; thus 
this bundle is far larger than the isolated, 
closed, collateral bundle in the angle of bean- 
like sclerenchyma bunch (Pr. 1, Fic.3). In 
some cases it is seen that the horizontal 
elongated parenchyma cells in main stock 
stand perpendicular to the longitudinal axis 
of the vascular bundle ( PL. 1, Fic. 3 ). 
Longitudinal Section — Since this trunk has 
no ray structure, the radial and the longi- 
tudinal sections are just the same, we may 
speak about longitudinal structure only. 
The sclerenchyma fibres are elongated, longi- 
tudinally inserted amid themselves; the wall 
is arranged into strata and the lumen is rela- 
tively narrow (Pr.1, Fic.6; Pr.2, Fic.7). 
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The parenchyma cells of the main stock join 
the fibre bunches; sometimes they surround 
the sclerenchyma bunch in an arch. In 
transverse section these cells are round, others 
are perpendicular to the longitudinal axis, 
consequently placed horizontally and elon- 
gated ( Pr. 2, Fic. 9). The vessels on-the 
longitudinal structure of the collateral vas- 
cular bundle have annular or scalariform 
thickenings (Pr. 2, Fic. 8). Mainly the 
spiral scalariform thickening of the two 
longitudinal vessels is conspicuous. This 
structure resembles the similar thickenings of 
Cycadaceae ( Microcycas, Stangeria, Zamia ). 
The space amid the tracheids and vessels is 
filled up with small parenchyma cells; their 
walls are thin. 

Dimensions — In transverse section the 
fibrovascular bundles are situated 1-5 mm. 
apart. The tiny sclerenchymatous bundles 
occur about 1-2 mm. apart. There are 150- 
200 sclerenchymatous cells in a single scleren- 
chymatous bunch. The smaller bundles have 
only 25-30 sclerenchymatous cells. The size 
of the larger bunches is 1200-1300 u, the 
thickness is 700-800 u. The diameter of the 
smaller round fibrous bundles is 300-400 u. 
The length of the cyst-like parenchyma cells 
is generally 300-400 u, the width is 60-70 u. 
The transverse cut of sclerenchymatous 
fibres is 60-70 u, the length 1000-1200 u. The 
diameter of the cells filled with contents is 
50-60 u. The diameter of the larger vessels is 
120-130 u, that of the tracheids with narrow 
lumen is merely 40-50 u. The height of the 


longitudinal wood parenchyma cells is 

50-60 (५, the width is 40-50 u. 
DISCUSSION 

These anatomical features prove un- 


doubtedly that the trunk originates from 
some sort of Palmaceae. But from which ? 
It is difficult to give an acceptable and re- 
liable answer. In this regard we have some 
hints from palm remains from a different age 


found in Hungary mostly in the form of leaf 
impressions. 

Our trunk does not correspond with 
Palmoxylon pietzschii described by Schönfeld 
on the basis of arrangement and the form of 
the sclerenchyma bunches. It does not 
resemble Palmoxylon arcotense described 
by Ramanujam, who brought it closer to 
Livistona. It does not correspond with 
Palmoxylon found in Szentgäl and recently 
described by Haraszty and the palm remains 
found in Ipolytarnöc. Also it does not 
correspond with Palmoxylon shénicoides des- 
cribed by E. Hofmann on account of the 
different form of sclerenchyma bunches. It 
is worth mentioning that E. Hofmann ob- 
tained this sort of palm from Oligocene. In 
the identification of this petrifaction we must 
remember that the coal basin of Salgötarjan 
belongs either to the Lower Miocene ( Burdi- 
galian ) or to the Upper Miocene ( Helvetian ) 
stage. Recently Csepreginé Meznerics and I 
have put the coal seam, from where our trunk 
was found, on the border of Burdigalian and 
Helvetian stages. Since we know many palm 
remains from Hungary, both in the form of 
fructifications as well as leaf impressions, it is 
not impossible that our silicified trunk be- 
longs to an already known palm type. The 
question could be settled only if some leaf, 
fructification or flower had been found close 
by the trunk. Unfortunately there are no 
such remains. 

The question can be raised whether the 
trunk is ‘allochton’ in Salgötarjan’s coal 
basin. It is unlikely since pollen analytical 
studies of Simoncsics proved the presence of 
many palm genera, e.g. the pollens of Sabal 
and Phoenix. The internal structure of our 
petrifaction shows the closest similarity to 
Sabal. It is possible that the remains of leaf 
and fructification of the petrifaction have 
already been discovered and named. Dis- 
tinguishing from the already known palm 
species I, therefore, name this one as Pal- 
moxylon hungaricum Sp. nov. 


REFERENCES 


ANDREANSZKY, G. (1949). Reste einer neuem ter- 
tiären Palme aus Ungarn. Hung. Acta Biol. 
1(1): 31-37. 

Idem (1955 ). 
aus Ungarn. 


6: 37-50. 


Neue und interessante Pflanzenarten 
Ann. Hist. Nat. Mus. Nat. Hung. 


Eames, A. J. & MacDaniets, L. H. (1951). 
Introduction to Plant Anatomy. London. 

GREGUSS, P. (1954). 
du Miocene inférieur d’Ipolytarnöc. 
Közlöny. 84(1-2): 91-109. 

Haraszty, A. (1958). 


An 


Les vestiges de bois silificé 
Foldtani 


Recherches anatomiques 


Re en RLS ENS IONS LAN ES Lig NV 


OL 


GREGUSS — PLATE 1 


GREGUSS — PALM TRUNK FROM THE COAL BASIN OF SALGOTARJAN 21 


sur les xylites d’age tortonien de Herend-Szentgal. 
Acta Botanica. 6(3-4): 233-256. 

Hormann, E. (1934). Paläohistologie der 
zen. Wien. 

Idem (1944). Pflanzenreste aus dem Phosphorit- 
vorkommen von Prambachkirchen in Oberdonau. 
I. Palaeontographica. 88(1). 

JABLONSZKy, J. (1914). Mediterrane Flora v. 
Tarnöc. A.M. kir Földtani Int. Evkönyve. 7(6): 
209-424. 

JOzSANE, Czar, M. (1955). Die untersarmatische 
Flora des Sandsteines des Berges Szökehegy bei 
Miköfalva. M.A. Földtani Int. Evkönyve. 44(1): 
35-37. 

PaLFALVY, I. (1951). Plant remains from Eger’s 
Tertiary age. Földtani Közlöny. 81 (1-3) : 57-80. 

Idem (1952). Miocene plant remains from Mecsek 
mountain. Földtani Közlöny. 82(10-12). 

RAMANUJAM, C. G. K. (1953). Palmoxylon arco- 


Pflan- 


tense Sp. nov., a fossil palm resembling the living 
genus Livistona from South India. The Palaeo- 
botanist. 2: 89-92. 

Rasky, K. (1943). Die oligozine Flora des Kis- 
celler Tons in der Umgebung von Budapest. 
Fôldtani Közlöny. 73(4-9): 503-536. 

SCHÖNFELD, E. (1956). Die Kieselhölzer aus der 
Braunkohle von Böhle bei Leipzig. Palaeonto- 
graphica. 99: 1-83. 

STAUB, M. (1887). Flora of Aquitan age in Zsil 


valley. M. Kir. Földtani Int. Evkönyve. 22(4): 
2292713: 

Idem (1890). Fossile Pflanzen von Munkäcs. 
Födtanı Közlöny. 20: 14-22. 


Tuzson, J. (1913). Zur fossilen Flora Ungarns. 
M. Kir. Földtani Int. Evkényve. 21 (8) : 222-224. 

VARGA, I. (1955). Die sarmatische Flora von 
Bujak und Bänfalva. Földtani Int. Evkönyve. 
44(1): 37-42. 


EXPLANATION OF PLATES 


T. = Transverse Section 
L. = Longitudinal Section 


PLATE 1 


1. The examined piece. x 4. 

2. T. Vascular bundles in main stock, arranged in 
the concavity of bean-shaped sclerenchyma bunches. 
There are also visible the smaller round scleren- 
chymatous bundles. x 10. 

3. T. Vascular bundle structure. x 100. 

4. T. Sclerenchyma bunches amid the cyst-like 
cells of main stock. On the lower part of the figure 
is a fragment of fibre-bunch with vascular bundles. 
The round and elliptic cells are filled with dark 
contents. x 100. 

5. T. Vascular bundle structure. Twin vessels 
on the right upper part. Bark disintegrated. 
x 100. 


6. T. Vascular bundle with joint sclerenchyma 
bunch, bark lacking. x 100. 


PLATE 2 


7. L. Longitudinal structure of sclerenchymatous 
bunch, round and elongated parenchyma cells in 
the main stock. x 100. 

8. L. Longitudinal structure of a wood-bundle. 
Annular and scalariform thickenings in prominent 
vessels. On the left side are round and horizontal 
cyst-like cells in the main stock. x 100. 

9. L. In the main stock cyst-like cells join per- 
pendicularly to the vascular bundle. x 100. 

10. L. Vascular bundle structure. On the left 
side are wood parenchyma cells among the annular 
tracheids. x 100. 


STUDIES IN THE TALCHIR FLORA OF INDIA—1. SPORAE 
DISPERSAE FROM THE TALCHIR BEDS OF SOUTH REWA 
GONDWANA BASIN 
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ABSTRACT 


Sporae dispersae from the Talchir shales at Goraia 
in the South Rewa Gondwana basin have been 
described. The spores are assigned to 13 genera. 
Two species, viz. Potonieisporites neglectus and 
Lunatisporites goraiensis, are new. The genus 
Quadrisporites of Hennelly (1958) is emended. 

The spores are placed in organ and form genera 
and species according to the International Code of 
Palaeobotanical Nomenclature. The organ and 
form genera are then placed in a morphographic 
system because most of them cannot still be assigned 
to the morphological system of plant families. 


INTRODUCTION 


Ex - impressions from the locality of 
Goraia 7237207507028 172.437, | dope 
sheet No. 64 E/3, Survey of India ) 

have already been described in an earlier 
paper by Surange and Lele (1956). The 
section exposed on the north bank of Johilla 
river, NW. of Goraia, reveals the following 
beds in ascending order: 

7. Greenish yellow, micaceous sandstone 

6. Upper grey shale ( with fragmentary im- 
pressions and microflora ) 

5. Earthy yellow to khaki-coloured, 
muddy, micaceous silt ( unstratified and 
with badly preserved stem impressions ) 

4. Greenish grey shale (with fossil im- 
pressions described in the earlier paper, 
Surange and Lele, 1956) 

3. Micaceous sandstone 

2. Lower grey shale ( with microflora ) 

1. Calcareous sandstone 

The total thickness of the section is about 
20 ft. The strata show a gentle dip towards 
north-east. 

The material which is described below has 
come from bed 2 ( lower grey shale ) and bed 
6 (upper grey shale) of the above section. 
Of these two beds, the upper grey shale bed 


(No. 6) contained a few very fragmentary 
fossil impressions which are unidentifiable. 
The shales of both the beds are fairly compact 
and rather siliceous. Consequently, hydro- 
fluoric acid was preferred to Schulze’s solution 
for their maceration. The material, after 
treatment with HF, was washed free of the 
acid and the finer residue was directly 
mounted in Canada balsam or glycerine 
jelly. 

For the description of the Sporae dispersae 
the following method is adopted. For every 
more or less well-preserved specimen of the 
preparations an individual description (or 
analysis ) is made containing all necessary 
data (only those analyses are retained in 
the paper which are of morphographical 
interest). Having done so, all the descriptions | 
are compared with one another and with the | 
species hitherto described, trying in this way 
to find the range of the species. Here often 
we have the best indications if we are able 
to compare our material with the hitherto 
described materials of other strata more or 
less older or younger, the stratigraphical 
point of view being very useful in finding out 
the limits of the species. 

We are obliged to assign some of our 
specimens to the species of the European 
Carboniferous. Fortunately, however, these | 
species are not stratigraphically important. 

We must designate the spore contents of 
our shales as ‘ Thanatocoenoses’. A thana- 
tocoenose is a complex of different fossils 
including species which did not live in the 
places where they were embedded. It re- 
presents an admixture of species coming from 
perhaps different ecological conditions. They 
have been put together by physical agencies, | 
in our case by wind and water. Most of our | 
spores must be allochthonous. | 

The spore content of a coal, on the other | 
hand, will not contain so much allochthonous 


*This paper was prepared during the stay of Professor R. Potonié as Visiting Scientist at the | 


Birbal Sahni Institute of Palaeobotany. 
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elements. There will be chiefly such spores 
produced from plants growing on the place 
of sedimentation. They could be called 
autochthonous or to be more exact hyp- 
autochthonous, a small transportation having 
occurred. Thus, those plant elements are 
called hypautochthonous which have been 
deposited without leaving the dwelling place 
of their mother plants. Such fossils speak of 
the ecological conditions of the site of 
deposition. 


DESCRIPTION 
Anteturma sSporites H. Potonié 1893 
Turma Triletes (Reinsch 1881) 
Pot. & Kr. 1954 
Subturma Azonotriletes Luber 1935 
Infraturma Laevigati (Benn & Kidst. 


1886 ) R. Pot. 1956 


LEIOTRILETES (Naumova 1937) Pot. & Kr. 
1954 


Generic Diagnosis — See also Pot. & Kr. 
19555 pr 36: 

It is said in this diagnosis that in Leiotri- 
letes are placed triangular and subtriangular 
forms with smooth exine even if the equator 
approaches very much a circle. This means 
there are + rounded subtriangular forms and 
only those which are very circular are to be 
placed in Punctatisporites. In Leiotriletes 
the rays of the trilete mark are mostly longer 
than half of the radius. 

While in Leiotriletes the sides of the equa- 
torial triangle are often not absolutely 
straight, it is so in the Cretaceous genus 
Deltoidospora ( MINER, 1935) R. Pot. 1956, 
Dp. 13: 


1, Leiotriletes adnatoides Pot. & Kr. 1955, p. 38 
( diagnosis ) 


Pl. 1, Figs. 1-3 


Hitherto known size range 30-40 u; we 
have 28-48 u; equator triangular to very 
triangular, the trilete rays in our forms 
attaining the equator; in the former diagnosis 
it is said that the trilete rays almost attain 
the equator. 


2. Leiotriletes spp. 
Pl. 1, Figs. 4-6 


Form 1. Only two specimens, measuring 
zreatest diameter 56 u. (Pr. 1, Fic. 4) and 
96 ».; equator triangular; exine smooth. 


Form 2. Analyses — 

(i) PL. 1, Fic. 5—Size 44x40 u; 
equator subtriangular with convex sides, 
rays of trilete mark nearly attaining equator, 
a little sinuous; exine with faint infra- 
reticulation. 

(1) PL. 1, Fic. 6 — Size 52 u; rays straight, 
nearly attaining equator; exine infrareti- 
culate; equator rounded subtriangular; agrees 
with therspore in Pl) Fins: 


PUNCTATISPORITES (Isr. 1933) Por. & Kr. 
1954, 1955 ( Diacnosis, pP. 41) 


3. Punctatisporites punctatus Ibrahim 1932 
Piet, Higss 7,8 


Diagnosis — See also Pot. & Kr. 1955, 
p. 44. 

Our specimens range from 40 to 68 u. in size. 
Formerly the known size range was 50-80 u. 
The rays were so far known to almost attain 
the equator. In one of our forms the trilete 
rays appear to attain the equator; equator 
circular. 


4. Punctatisporites minutus Kosanke 1950 
PMPRETSS M9), 10) 


Diagnosis — See also Pot. & Kr. 1955, 
As 
5 Formerly known size range 25-35 u; our 
specimens range from 32 to 34 u; trilete rays 
going near to the equator; previously it was 
mentioned that the rays are longer than 
half of the radius. 

Analyses — 

(i) Pr. 1, Fic. 9 — Size 28 x 32 u; equator 
+ circular; tecta of trilete rays sharp, going 
near the equator and not visibly tapering; 
infrapunctation or infragranulation very 
fine. 

(ii) Pr. 1, Fic. 10 — Size 34x 28 u; trilete 
rays attaining nearly the equator; exine with 
some secondary folds; infrapunctation or 
infragranulation very fine. 


5. Sporae Laevigatae Incertae 
17191 78.11 


There are some laevigate miospores which 
have +a circular equator and where the 
trilete mark is not surely seen. They have 
often narrow secondary folds in spite of the 
fact that the exine is + thick. 
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Infraturma Apiculati ( Bennie & Kidston ) 
R. Pot. 1956 


GRANULATISPORITES ( 187. 1933 ) Por. & Kr. 
1954 


6. Granulatisporites parvus Pot. & Kr. 1955, 
p. 59 


Pl. 1, Fig. 12 


Our specimens show, as in parvus, very 
faint grana which on the outline of the 
exine are often only partly seen. Our 
forms are sometimes more subtriangular 
to circular (see remarks under Lopho- 
triletes). While previous authors mention 
that the trilete rays only almost attain 


the equator, in our specimens the equator 


is reached. We do not regard this 
difference as sufficient to make a new 
species. 

Analysis 


(i) PL. 1, Fie. 12 — Size 40 x 36 u; trilete 
rays attain the equator, one of them little 
open near the apex: granulation to be seen in 
the extrema lineamenta; grana small and 
sparse. 


7. Granulatisporites (al. Cyclogranisporites ) 
orbiculus (Pot. & Kr. 1955) nov. comb. 


Pl. 1, Fig. 13 


We have put the species in the genus 
Granulatisporites because there also occur 
more or less subtriangular forms. We have 
now the opinion that it would be better 
to place in Cyclogranisporites only those 
species which have an equator as good as 
absolutely circular. 

Analysis — 

Gi) Pi. 1, Fie? 13-— Size. 32 8; sub- 
triangular; trilete mark extending up to 
the equator, rays of uniform breadth; on 
equator more than 12 grana between two 
rays. 


CYCLOGRANISPORITES Por. & Kr. 1954 
Diagnosis — See also Pot. & Kr. 1955, 
p. 60. 


8. Cyclogranisporites leopoldi ( Kr.) Pot. & Kr. 
1955 


Holotype — Pot. & Kr. 1955, 9. 62; Pl. 30, 
Fig. 174; 33 u; West Germany, Ruhr basin; 
Westfal B. 
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(A) Cyclogranisporites leopoldi leopoldi 
Pl. 1, Fig. 14 


Specimens with shorter trilete rays than in | 


C. leopoldi rewahensis ( see below ). 
Analysts — 
(i) Pr. 1, Fic. 14 — Size 44 u; trilete rays 


more than half of the radius; between two | 


rays perhaps 20 grana. 


(B) Cyclogranisporites leopoldi rewahensis 
nov. sub-sp. 
PIP ie BissatS=17, 


Holotype — PI. 1, Fig. 15; 40 u. 
Locus Typicus — India, South Rewa Gond- 


wana basin; Talchir Stage; Goraia, Bed 6. | 
Forms agree with leopoldi, but have trilete | 


rays attaining the equator. 

Analyses — 

(i) Pr. 1, Fie. 15 ( Holotype ) — Size 40 u; 
trilete rays attaining equator; granulation 
not well preserved, some grana seen on the 
equator. 

(1) Pr. 1, Fic. 16 — Size 32 u; trilete rays 
perhaps approaching the equator; grana very 
brilliant. 

(ii) PL. 1, FIG. 17 — Size 28 u; trilete rays 
attaining equator; 18 grana from ray to ray, 
i.e. about 54 on the equator (in holotype of 
leopoldi leopoldi 65 grana ) 


LOPHOTRILETES ( Naumova 1937) Por. & Kr. 
1954 


Diagnosis — See also Pot. & Kr. 1955, 
00 02% 

It would be good to put in the genus 
Lophotriletes all forms with more or less 
triangular equator and in the genus Api- 
culatisporis only those forms which are as 
good as absolutely circular. The same 10105 


good between the genera Levotriletes and | 


Punctatisporites and between Granulati- 


sporites and Cyclogranisporttes. 


9. Lophotriletes cf. microsetosus ( Loose ) 
Pot. & Kr. 1955 


Pl. 1, Figs. 18, 19 


While in microsetosus the equator is tri- 
angular with sometimes concave sides, our 
forms show + convex sides. 

Analyses — 

(i) PL. 1, Fic. 18 — Size 36 u; trilete rays 
attaining equator; exine with little coni, 
9 coni from ray to ray on the equator ( holo- 


type of microsetosus 39 u; the species is known | 


to have + 35 coni on the equator ). 


| 
| 
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(ii) PL. 1, Fic. 19 — Size 31 u (average); 
trilete mark not well seen; form subtri- 
angular. 


10. Lophotriletes sp. 
VAL, al, 17125 20) Dil 


Analyses — 

00 Br. 71, Fic, 20—Size. 30 u; sub- 
triangular, edges rounded; trilete rays at- 
taining equator; very fine coni, often not 
much greater than the grana; about 60 coni 
around the equator, points of the coni not 
always better seen. Lophotriletes commis- 
suralıs ( Kosanke ) has + 45 coni around the 
equator. 

(ii) PL. 1, Fic. 21 — Size 28 u; flattened in 
the meridional line; trilete mark showing 
only two rays clearer. 


APICULATISPORIS Por. & Kr. 1956, P. 94 
( Non-A piculatisporites Ibr. 1933) 


Generotype — Apiculatisporis aculeatus 
(IBRAHIM, 1933). R. Pot. 1956, p. 30. 

Locus Typicus — W. Germany, Ruhr basin, 
junction of Westphal B and C. 

Remarks Concerning Name of Genus — The 
name A piculatisporites can no more be applied 
because it has disappeared with its generotype 
in the genus Tuberculatisporites. So it was 
necessary to introduce another name, Afi- 
ulatisporis (see R. Pot. 1956, 9. 30), for the 
miospores not belonging to the megaspore 
senus Tuberculatisporites. 


11. Apiculatisporis sp. 
12, ॥॥ Je, 22725 


Our forms do not absolutely agree in size 
with those of Kosanke ( 1950 ), Potonié and 
Kremp (1955) and Knox (1950). The 
Russian literature, etc., was not accessible. 
Therefore, we describe these forms only as 
Apiculatisporis sp. They are not always 
ıbsolutely rounded, sometimes a little more 
subtriangular. That means the two genera 
Apiculatisporis and Lophotriletes are not al- 
ways easy to use. 

Analyses — 

(i) Pr. 1, Fic. 22 — Size 36 u ( with orna- 
nentation); equator rounded polygonal; 
‘ays perhaps to be seen, narrow, approaching 
101 completely the equator; + 18 coni seen 
ipon the whole equator, clear conical shape, 
yointed, covering the whole exine, not all of 
\bsolutely the same dimension. 


(ü) Pr. 1, Fic. 23 — Size 38 u ( with orna- 
mentation ); equator rounded subtriangular ; 
trilete mark clear, rays attaining equator; 
perhaps 18 coni on the whole equator. 

(i) Pr. 1, Fic. 24— Size about 40 u 
( with ornamentation ); similar trilete mark 
visible. 

(iv) Pr. 1, Fic. 25 — Size 44 u (with orna- 
mentation ) | equator irregular circular ; trilete 
mark seems to be very faint and with short 
rays; exine covered with coni, only 22 to be 
seen on the whole equator, having broad 
bases; they seem to be sparse because the 
bases are broad, often they are well pointed. 


Infraturma Murornati Pot. & Kr. 1954 


12. Sporae Murornatae incertae 


Analysis — Size 32 u; rounded subtri- 
angular, trilete rays attaining equator, coarse 
irregular reticulum; it is an infrareticulum 
because on one side of the extrema lineamenta 
the muri of the reticulum are seen covered by 
an exolamella. Single grain, therefore not 
determined. 


Turma Aletes Ibrahim 1934 
QUADRISPORITES ( HENNELLY 1958) EMEND. 


Generotype—Quadrisporites horridus (HENN. 
1958) Pl 4. Bigs 7 chosen: shereaiter); 
Australia; N.S.W.; Appin Bore No. 4 at 
1697 ft. 2 in.; Permian-Triassic Transition. 

Emended Generic Diagnosis — Four bodies 
together in rhomboidal or square position; 
flattened in the bedding plane and perhaps 
originally more or less globular; bodies not 
bean-shaped, germinal aperture not seen; 
ornamentation shows grana, pilae or bacula. 

Remarks — Hennelly’s diagnosis is very 
inadequate and he has not given a differential 
generic diagnosis. Further, his description 
shows contradictions. For instance, on 
9. 364 he says: The morphology of the tetrad 
suggests the monolete condition.” If it is so, 
the tetrad should be in a rhomboidal position. 
But on p. 365 Hennelly speaks of “ Tetra- 
gonal tetrads ”. He says this in spite of the 
fact that his photographs on PI. 5, Figs. 6, 7, 
show clearly that all the four individuals of 
the tetrad are in the same bedding plane, 
exactly as in our case. 

Differential Generic Diagnosis — Cookson 
(1947, p. 133) has proposed a unit Dro- 
seridites. If we consider it a form genus, the 
generotype would be the Tertiary form Dro- 
seridites spinosa (loc. cit., Pl. 16, Figs. 70,71). 
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A generic diagnosis does not so far exist 
and hence the diagnosis of the latter form 
must represent it. Then a ‘genus’ Dro- 
seridites would differ from Quadrisporites in 
the presence of longer and sparse spinae on 
the exine of the grains. 


13. Quadrisporites horridus ( Henn.) emend. 
Pl. 1, Figs. 26-36 
1946 Virkki; Pl. 6, Fig. 71; Text-fig. 39 


Emended Specific Diagnosis — Size range 
32-80 x 28-64 u; four bodies lying near 
together in bedding plane, mostly not over- 
lapping one another and forming together 
a rounded square or a rounded rhombus. 
It was not possible to find any ger- 
minal aperture, either monolete or other 
marks. The body of all the specimens is 
covered with an ornamentation ranging 
from fine and dense bacula to pilae 
which may sometimes be reduced by 
maceration or preservation so as to resemble 
grana. 

Remarks — The forms of Q. horridus in 
our material are much better preserved 
than those of Hennelly’s. It was, hence, 
possible to observe a number of details 
which are wanting in Hennelly’s descrip- 
tion. 

There is a slight difference in the size range 
of our forms and those of Hennelly. How- 
ever, the difference is not enough to warrant 
another species. The ornamentation ele- 
ments are also better seen in our specimens. 
We believe that the ‘interrupted micro- 
reticulum’ observed by Hennelly (p. 365) 
is merely the picture of another focus posi- 
tion. 

Analyses — 

(i) PL. 1, Fic. 26 — Size 60 x 52 (५; a tetrad 
of spores in + rhomhoidal position; exine 
covered + regularly with little ‘grana’ to 
bacula which have between them spaces 
+ as great as the diameter of the bacula; 
on the extrema lineamenta some of the 
bacula measure more than 2 times their 
diameter, perhaps these bacula have 
at their ends a little globular thickening, 
not all ornamentation 


elements are 
such long bacula or pilae, some of them 
being apparently shorter bacula or 
even grana; these variations of orna- 


mentation may be produced by secondary 
effects. 

(1) Pr. 1, Fic. 27 —Size 60 x 56 u; all orna- 
mentation elements are little bacula; so in 


the first case also they may have been 
bacula and not grana; globular thickenings 
at the ends of pilae not seen, outgrowths 
seem to be tapering so that they have more 
the shape of spinae or short hairs; in the 
centre of tetrad is seen a little hole so that 
each spore is only in lateral contact with two 
others. 


(iii) Not figured — Size 80x60 u; four 


bodies form a rhomboidal tetrad, placed in 
such a way that two of them lie nearer to- 
gether with a greater contact than the rest 
two; overall outline forms a rhombus and not 
a square. 

(iv) PL. 1, Fic. 28 — Size 40 x 36 u; orna- 
mentation lost by overmaceration; two 
spores approaching closer than the rest two; 


in spite of overmaceration the 4 bodies are | 


together. 

(v) Pr. 1, Fic. 29 — Size 32 x 28 u; spores 
in square position; overmaceration has only 
left the bases of the ornamentation elements 
so as to appear granulate. 

(vi) Pr. 1, Fic. 30 — Size 60 (५; square 
arrangement; extrema lineamenta not com- 
posed of so many layers as the contact zones; 
in most cases ornamentation elements are 
little spinae, only sometimes with globular 
ends. 

(vii) Pr. 1, Fic. 31 — Size 64 u; ends of 
the little spinae, bacula or pilae seem slightly 
globular. 

(vi) PL. 1, Fic. 32 — Size 64 x 60 u; four 
bodies in square position, two of them ap- 
proaching in the centre to one another more 
than the rest two. 

(ix) PL. 1, Fic. 33 — Size 48 u; four bodies 
seem flattened very much in bedding plane; 
before flattenning they were perhaps globular 
or lens-shaped; grains overlap each other a 
little; ornamentation also visible in contact 
regions. 

(x) Pr. 1, Fic. 34 — Size 40 u; extrema 
lineamenta of one of the bodies shows clear, 
little spinae. 

(xi) PL. 1, Fic. 35 — Size 64 u; only three 
bodies; ornamentation same; bacula some- 
times long; in one of the bodies a part of the 
upper exine has disappeared so that the exine 
with ornamentation of the other side is 
exposed. 


(xii) PL. 1, Fic. 36 — Size 24 u; a single | 


grain, perhaps of the species having + the 
same size as one of the tetrad; monolete mark 


or similar structure not seen; ornamentation . 
finer than in other cases and all around the 


body. 
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Anteturma  Pollenites 1२, Pot. 1931 
Turma Saccites Erdtman 1947 
Subturma Monosaccites ( Chitaley 1951 ) 


Pot. & Kr. 1954 


NUSKOISPORITES Por. & Kraus 1954 
( Dıacnosıs, 9. 528) 


Our forms of Nuskoisporites vary con- 
siderably. If we would make it as some other 
authors have done, we could create a quantity 
of new species, but it must be considered that 
the somewhat different specimens are in the 
same preparation. Therefore, it is neither 
of botanical nor stratigraphical value to 
create here many species. This is chiefly so 
because all the forms are in connection with 
one another by transitions. We may say 
once more that it is another thing if we find 
resembling forms in different strata, and in 
one of these strata, besides all these transi- 
tions mentioned before, we have some extreme 
or new forms which are not found in the 
other strata; that means we must define the 
limits of form- and organ-species by ob- 
serving the stratigraphical point of view. 
In fact, this viewpoint is the most useful to 
see the limits between our species. 

One of the points which led to the creation 
of the genus Nuskoisporites was that the rays 
of the trilete mark were mostly as broad at 
the apex as at the ends and there suddenly 
cut off bluntly. Because some of our spores 
show similar features, we place them in 
Nuskoisporites together with those which 
slowly deviate from the normal. It is no 
more good to say that a limbus is an ab- 
solutely necessary feature of the genus 
Nuskoisporites. 


4. Nuskoisporites (al. Hymenozonotriletes ) 
riangularis (Mehta 1944) n. comb. & emend. 


Pl. 1, Figs. 37, 38; Pl. 2, Figs. 39-50 


Holotype — Mehta 1944, p. 129; Pl. 1, 
४55 12 car 75:4 1. 

Locus Typicus — India, South Rewa Gond- 
vana basin, Pali beds; Permian. 

1946, Virkki (Mrs. C. Jacob), Pl. 2, 
igs. 13, 14 ( Kathwai, Salt Range, 1} ft. 
bove Talchir boulder bed) ; Pl. 4, Figs. 45-48 ; 
2]. 5, Fig. 52 ( Kathwai, Salt Range, 20-25 ft. 
bove ); Pl. 8, Fig. 116 ( Daltonganj Coalfield, 
lower Barakar ); Pl. 11, Figs. 142-146; Pl. 12, 
ig. 147 (Pali beds, Rewa; this is the 
ocus typicus of N. triangularis ); Pl. 14, Fig. 
84 (Australia, Victoria, Bacchus Marsh 
lite). 


1951-52, Goswami, Hymenozonotriletes tri- 
angularis Mehta, Pl. 13, Fig. 10 ( Burhar, 
Dhanpur, first seam in Mine 2). 

1953, Sen, ips 7135, Fig. 1 (( Karharban 
Coalfield ). 

1955, Surange:& Lele) Pl 22 B 214 
(Giridih Coalfield, Talchir Needle shales ) 

1956a, Nuskoisporites gondwanensis, Balme 
and Hennely, Pl. 6, Figs. 62-65; Pl. 7, Fig. 66 
( Lectoholotype + 160 uw), 67 (Australia, 
New South Wales, Big Ben Seam, Bloomfield 
Colliery, Tomago stage ). 

Specific Diagnosis — Size range 100-150 x 
96-140 uw; equator mostly circular to oval or 
subtriangular, the equator line more or less 
undulated; central body mostly circular, 
outline clear, sometimes the central body 
seems to be lost and then the trilete mark 1s 
not visible; ends of trilete mark not attaining 
equator of the central body; length of the 
trilete radii + two-thirds of the radius of 
central body; breadth of the trilete rays uni- 
form from the apex to their ends; breadth of 
the saccus usually more than half of the radius 
of central body; an infold of the saccus is seen 
surrounding the central body and producing 
a darker ‘rim’; this occurs because the saccus 
in being flattened makes near the equator 
of the central body a circular fold system so 
that here we may see one over the other more 
layers of the exoexine forming the saccus. 

Remarks — N. gondwanensis Balme & Hen- 
nelly 1956a is identical with N. triangularis 
Mehta 1944. The holotype of triangularıs is 
a little triangular but rounded triangular. 
Subsequently Goswami (1951-52, PL. 13, 
Fic. 10) has published another specimen 
from the South Rewa Gondwana _ basin 
(from the first seam in Mine 2, Dhanpur, 
Burhar ) which agrees very well with #7- 
angularis, but is irregularly rounded and not 
at all triangular. Also in our specimens and 
in the specimens of other authors there are 
both rounded and rounded triangular forms. 

Differential Diagnosis — This form differs 
from N. dulhuntyi in the presence of longer 
trilete rays and by the fact that a limbus is 
not seen. The trilete mark has the length of 
N. klausi Grebe 1957. It compares with 
N. klausi in having sometimes a fold-rim sur- 
rounding the central body, but differs in not 
having a limbus. Further, sometimes it has 
subtriangular to oval shape and a more un- 
dulated equatorial margin. The undulations 
of the extreme equator are only obscurely 
seen in N. klausi. Compare also differen- 
tial diagnosis given under N. rotatus. 
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Analyses — 

(Gj) Pe. 1, Fic. 37—size 146x140 <p; 
equator undulated; equator of the saccus 
without limbus; reticulation of the saccus 
endosporoid; infrareticulation of saccus not 
so clear as in central body. 

(ii) Pr. 1, Fie. 38— size 116x108; 
fold-rim clear; trilete rays + two-thirds of 
radius of central body. 

(iii) PL. 2, Fic. 39 — Size 96x 100 p; more 
or less circular, central body well seen; on the 
distal side of central body the saccus is 
attached a little subequatorially; fold-rim 
very Clear. 

(iv) Pr. 2, Fic. 40 — Size 120x112 u; tri- 
lete rays + half of the radius of central body; 
fold-rim well seen, having nearly one-third of 
breadth of saccus; equator undulated. 

(v) Pr. 2, Fic. 41 — Size 136 w; in this 
case the trilete rays are as short as in 
N. dulhuntyi, but limbus absent 

(vi) Pr. 2, Fie. 42. — Size 108x104 8; 
breadth of trilete rays uniform from apex 
to ends; two of the rays smaller, measuring 
half of third ray; two deeper notches in the 
extrema lineamenta; fold-rim seen; infra- 
reticulation of central body very delicate, 
breadth of saccus a little more than half of 
the radius of central body; shows transition 
to rotatus. 

(vil) PL. 2, Fic. 43 — Size 100 u; central 
body not well seen; equator circular but 
clearly undulated. 

(vii) Pr. 2, Fic. 44— Size 132x128 u; 
central body not seen, probably lost. 

(ix) Pi. 2, Ric, 40 —Size M4 108203 
body dark brown; breadth of the saccus 
greater than half of the radius of central 
body; fold-rim broader than in other speci- 
mens; apex eccentric and, therefore, two of the 
rays much more longer than the other; 
equator very undulated. 

(x) PL. 2, Fic. 46— Size 120x104 u; 
this specimen resembles N. triangularis, but 
has only a monolete mark being very well 
placed across the centre of the body. 

(xi) PL. 2, Fic. 47—Size 124x100 u; 
shrunken specimen; fold-rim broad and clear; 
trilete rays attaining + the inner margin of 
the fold-rim; saccus frilled; equator of the 
saccus very undulated. 

(xii) PL. 2, Fic. 48 —Size 128x102 u; 
this specimen has opened by a hole which 
appears like an inscribed triangle in the circle 
of the central body. 

(xiii) Pr. 2, Fic. 49 — Size 132x104 u; 
trilete mark clear, not attaining equator of 
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central body; rays of uniform breadth from 
apex to their ends; form more subtriangular ; 
equator of saccus + undulated; limbus not 
seen; central body with delicate 
granulation. 

(xiv) Pr. 2, Fie, 50 — Size 104x927; 
form roundly triangular. 

Stratigraphical Remarks — The species tri- 
angularis has so far been recorded from vari- 
ous horizons in India and Australia. 
India it is known from 14 ft. and 20-25 ft. 
above the Talchir boulder beds at Kathwai, 


Salt Range, Pakistan ( VIRKKI, 1946), from | 


the Talchir needle shale (Stage) of the 
Giridih Coalfield ( SURANGE & LELE, 1955), 
from the Karharbari stage of the Giridih 
Coalfield (SEn, 1953), from the Lower 
Barakars of Daltonganj Coalfield ( VIRKKI, 
1946) from the Pali beds (Lower Gond- 


wana ) of the South Rewa Gondwana basin | 


( VIRKKI, 1946; MEHTA, 1944) and from the 
coals from Burhar in the South Rewa basin 
(GoswamI, 1951-52). In Australia it is 
known from the Bacchus Marsh Tillite 
( VIRKKI, 1946 ) and from the Tomago stage 
( Big Ben Seam, Bloomfield Colliery ) of New 
South Wales ( BALME & HENNELLY, 1956a ). 

Some specimens figured by Datta ( 1957; 
e.g. Fic. 34) from the Barakars of South 
Jhagrakhand ( Madhya Pradesh ) seem to be 
referable to triangularıs. 

Another specimen described by Goswami 
(1951-52, p. 193; Pr. 12, Fie. 2), 252298 
sporites burharense may perhaps also be 
included under Zriangularis, although the 
photograph is not sufficiently good to bring 
out the details. 

The specimen figured by Surange and Lele 
(1955, PL. 2, Fic. 18) is not well preserved, 
but may belong to this species. More dif- 
ficult is the determination of the specimen 


reproduced by the above authors on PI. 1, | 


Fig. 9, which shows a monosaccus more 
narrow on two sides of the central body. 
This specimen being the only one in the 
preparation with others should be at present 
considered as perhaps an aberrant form. 


15. Nuskoisporites rotatus Balme & Hennelly 
56 


Pl. 2, Figs. 51-56 


Lectoholotype — Balme & Hennelly 1956a, | 


Pl. 8, Fig. 69 +120 u (we consider this 
photo as the holotype hereafter ). 

Locus Typicus — Australia, N.S.W., Main 
Greta Seam, Hebburn No. 2 Colliery, Greta 
Coal Measures. 


infra- | 


From | 


| 
| 
| 
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1946, Virkki (Mrs. C. JACOB A P1R 2 
Fig. 12 ( Kathwai, Salt Range; 14 ft. above 
Talchir boulder bed ); Pl. 3, Fig. 27 ( Kath- 
wai, Salt Range, 41 ft. above Talchir boulder 
bed); Pl. 6, Fig. 81 ( Warcha, Salt Range; 
just below middle productus limestone) ; Pl. 8, 
Fig. 114(Lower Barakar, Daltonganj Coalfield). 

1951-52, Goswami; Florinites sp.; Pl. 12, 
Fig. 4. 

Specific Diagnosis — Size range 92-124 
88-108 (५; equator circular to oval or some- 
times subtriangular; breadth of the sur- 
rounding saccus usually less than a half of the 
radius of central body; equator line of saccus 
undulated, sometimes a little lobed; breadth 
of saccus not everywhere uniform; limbus not 
seen in our specimens ( Balme and Hennelly 
mention it for some specimens only ); infra- 
reticulation of saccus showing lumina with 
+ the same diameter as the breadth of muri. 
Well-preserved specimens show around the 
equator of central body a fold-rim formed 
by the saccus-exoexine which appears darker 
because several layers of it are pressed one 
over the other. Sometimes the central body 
is more or less decayed. If it is not so, we 
may see very clearly the trilete mark. The 
apex of the trilete mark is placed + eccentri- 
cally so as to approach + the equator or the 
centre of the central body. The more it 
approaches the equator, the two branches of 
the trilete mark become shorter on that side, 
but they never attain the equator of the 
central body. So we have often one long 
and two short branches on the trilete mark. 
Occasionally, there is only a monolete mark. 
Such differences do not permit specific sepa- 
ration because they are present in the same 
sediment. If the apex approaches the centre 
of the central body, the rays of the trilete 
mark are + two-thirds of the radius of the 
central body. The tecta are of equal breadth 
from apex to their ends and there cut bluntly. 
These two features are almost seen in the 
senus Nuskotsporites. Infraornamentation of 
the central body very fine. 

Differential Specific Diagnosis — N. rotatus 
differs from N. triangularıs in having a 
narrower saccus. In rofatus the breadth of 
the saccus is half or generally less than half 
of the radius of the central body, while in 
riangularis it is usually more than half. 
[t may be that the lumina of the saccus 
‘eticulum become relatively greater if the 
accus is more blown out. The fold-rim 
yetween the saccus and the central body is 
etter seen in triangularıs than in rotatus. 


It is difficult to separate the two species 
because there exist transitions from one to the 
other. However, since both species have 
been created by other authors and there has 
not been till now the opportunity to study 
the stratigraphical difference which per- 
haps may exist, we retain the two species. 

Analyses — 

(i) Pr. 2, Fic. 51 — Size 108 u; trilete rays 
of equal length, having half of radius of central 
body; fold-rim not well seen; breadth of 
saccus less than half of the radius of central 
body; apex only a little eccentric; breadth of 
the saccus not uniform everywhere; trilete 
rays of equal breadth from apex to their ends; 
equator of saccus approaches subtriangular 
form; lumina of the infrareticulum of saccus 
not broader than muri separating them. 

(1) Pr. 2, Fie. 52—Size 142x104 u; 
trilete mark faintly seen; equator more sub- 
triangular; breadth of saccus about half of 
the radius of central body, not uniformly 
broad everywhere; infrareticulation of saccus 
as in last specimen; extreme equator un- 
dulated. 

(it) Pr, 2516 53 —Sizew iis 102% 
equator circular to roundly oval; breadth of 
the surrounding monosaccus + half of the 
radius of central body; fold-rim round the 
central body well seen, trilete mark with one 
longer and two shorter rays, the longer ray 
being + half of the radius of central body; 
ornamentation of central body not distinct; 
extreme equator undulated; apex + eccen- 
tric; trilete rays of equal breadth from apex 
to ends. 

(iv) Pr. 2, Fic. 54 — Size 116x108 u; as 
above but fold-rim not to be seen; trilete mark 
with two rays of equal length which measure 
nearly half of the longer ray; apex more 
eccentric than the above; shows transition 
to triangularis. 

(MP 2, Fie, 55 Size 124 10478; 
trilete mark with more equal rays, but apex 
a little eccentric; equator a little more oval; 
fold-rim not seen; transition to triangularis. 

(vi) PL. 2, Fic 56— Size 112x104 u; 
resembles N. rotatus, but with a monolete 
mark in the centre; mark somewhat bent at 
one end. 


16. Nuskoisporites spp. 
( Extreme variations of the genus ) 


(i) PL. 2, Fic. 57 — Size 124X 80 u; ex- 
trema lineamenta oval, undulated; breadth 
of saccus even in the narrower parts greater 
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than the radius of central body, in other parts 
two or three times the radius of central body. 

Such a broad monosaccus has not been 
observed in other specimens. For the pre- 
sent we put the specimen aside without 
better definition because it is a solitary speci- 
men. Mehta ( 1943, p. 173, Pr. 22, Fıc. 17) 
has also shown a specimen with very broad 
saccus, but it is not possible to say whether it 
agrees absolutely with ours. It has a well- 
developed darker rim between the saccus and 
the central body. 

(ii) Pr. 2, Fic. 58 — Size 48 u; equator 
subtriangular, notched; breadth of mono- 
saccus + half of the radius of central body; 
tetrad mark not visible; exine of central body 
partly lost. 

(iii) Pr. 2, Fic. 59 — Size 66 u; equator 
subtriangular; breadth of saccus less than half 
of the radius of central body; outline of cen- 
tral body well seen; trilete mark + one-third 
of the radius of central body. 

The spores represented in Pl. 2, Figs. 58, 59, 
are rather smaller in size than the present 
species of Nuskotsporites. They may be 
compared with certain small spores described 
by Virkki! (19463) cfs Br=5,.Eıcs. 750351: 
Pr. 11, Fıcs. 140, 141). 


POTONIEISPORITES BHArDwAJ 1954 


Generotype— Potonteisporites novicus Bhar- 
dwaj 1954, p. 521, Text-fig. 10 ( drawing ); 
1955, Pl. 2, Fig. 13 ( Photo of the same speci- 
men); 140 u; Pfalz, Labachgrube bei Breiten- 
bach, Grenzkohlen-Floez, Breitenbacher 
Schichten, Karbon, Stephan C. 

Bhardwaj ( 1954, p. 519 ) calls the genero- 
type P. novicus, but the same author ( 1955 ) 
calls it novicus, only in the explanation of the 
plates while in the text ( p. 133 ) he erroneous- 
ly writes P. saarensis, which name is invalid. 

Potonieisporites has a monolete mark which 
sometimes is a little open by a fissure. This 
opinion is based on a new examination of the 
preparations of Bhardwaj and our present 
preparations. Formerly the mark was some- 
times considered to be a fold or tenuitas. 
Germinal folds are broader and never so 
sharp as the tecta of monolete marks. We 
believe that the whole area surrounded by 
the folds which accompany the equator of the 
central body lies on the distal side and may 
be the germinal area; this is perhaps suggest- 
ed by the two clearer folds which often occur 
( as in the bisaccate spores ) facing one an- 
other and + at right angles to the longer axis 
of the grain. 


The genus Vestigisporites differs from 
Potonieisporites. The authors ( BALME & 
HENNELLY, 1955 ) have proposed the former 
genus for bisaccate spores where only some- 
times the two sacci are joined to form a 
single air-sac. In Potonieisporites there is 
always only one saccus. 

It was perhaps not good that in the Synop- 
sis, Pt. II, of R. Potonié ( 1958, 9. 46) Vestegr- 
sporites was placed under the Monosaccatı. 
But such morphographical separations are 
often difficult, although in spite of this deci- 
sions must be made. 

If we study preparations of sporae dis- 
persae, we may find at the first view ‘ thana- 
tocoenoses’ (see p. 22) with very different 
spores. But in studying such samples longer 
we sometimes see that there are transitions 
between the forms at first seeming so dif- 


ferent. So it becomes difficult to put a : 
systematical order in the matter. Such a | 
case is exemplified by our samples. There 


are forms which we have called P. neglectus. 
We have to separate them from P. novicus 
found by Bhardwaj in the Saar Caols. Un- 
fortunately, we now find transitions from | 
the Gondwana form (P. neglectus ) to the 
European form of the Saar Carboniferous 
(P. novicus ) 

In spite of this it is not good to put them | 
together because till now transitions from 
novicus to neglectus have not been found in 
the Saar Carboniferous. It is disappointing 
yet significant that there are even transitions 
from P. novicus Bhardwaj to Nuskoisporites, 
chiefly to those forms which have been found 
in Australia as N. triangularis ( al. gondwanen- 
sis) and N. rotatus. Because these forms 
have good relations with the European 
N. dulhuntyi (generotype), we must put them 
in the genus Nuskotsporites. On the other 
hand, the range of the transitions in our 
specimens is not the same asin Europe. This 
has perhaps stratigraphical value. Had we 
put from the beginning all forms together 
which show transitions between one another, 
we would not have made progress either from 
palaeobotanical point of view or from strati- | 
graphical. 


17. Potonieisporites neglectus n.sp. 
Pl. 2, Figs. 60-63; Pl. 3, Figs. 64, 65 
Holotype — Pl. 3, Fig. 64; 176 120 u. 


Locus Typicus — India, South Rewa Gond- 
wana basin; Talchir Stage; Goraia, Bed 6. 
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Specific Diagnosis — Size range 104-176 x 
88-132 (५; central body often more oval to 
trapezoid (in P. novicus more circular ); 
monolete mark sometimes replaced by a very 
asymmetrical trilete mark ( not so in P. novi- 
cus ), but there are still many cases with a 
monolete mark; if the tetrad mark tends to 
be a trilete mark, it is always an asymmetric 
one where all the three rays are + of different 
length. The saccus surrounding the central 
body is relatively narrower on the longer 
sides of the extreme equator than in P. novi- 
cus. The fold-rim surrounding the central 
body is often well seen. The two transverse 
folds are not, as a rule, placed away from the 
equator of the central body. 

Differential Specific Diagnosis — In LP. 
neglectus the central body is + polygonal and 
even sometimes trapezoid while in P. novicus 
it is more circular (elliptical or ovoid, accord- 
ing to the diagnosis of Bhardwaj, 1954, p. 520). 
Unlike novicus, the breadth of the surround- 
ing saccus is relatively smaller on the longer 
sides of the entire spore than on the small 
side. 

Analyses — 

Webi 22 hie. 60 Size 143° 100 u; 
equator oval; central body monolete, + tra- 
pezoid, parallel sides of the trapezium being 
parallel to longer axis of saccus; infrareti- 
culation of saccus shows on the longitudinal 
periphery lumina which are a little 
greater than the breadth of the muri, some- 
times double of the muri; equator of saccus 
shows most undulations in the middle of the 
longer sides. 

(ii) PL. 2, Fic. 61 — Size 116 x 132 u; more 
regularly oval, central body more round, the 
folds surrounding the central body not so 
well developed, central body monolete; 
monolete mark measuring + one-third of the 
greatest equator of the central body (as in 
the first case ) and also placed not exactly in 
the centre of the central body. 

(iii) Pr. 2, Fic. 62— Size 10488 u; 
central body trapezoid; tectum not well seen ; 
infrareticulation of the saccus with lumina 
which have breadth often greater than that 
of muri; folds on both sides of the mark well 
seen, other folds comparatively smaller. 

(iv) PL. 2, Fic. 63 — Size 120 X 88 u; mark 
seems more like a trilete mark with two 
shorter rays and one longer ray, the latter be- 
ing placed along the longer axis of the grain; 
the two transverse folds are well marked; 
breadth of the surrounding saccus fairly redu- 
ced on the broader side of the outer equator. 


(v) PL. 3, Fic. 64 (Holotype) — Size 176 x 
120 u; extrema lineamenta oval; greatest 
breadth of monosaccus + as radius of central 
body, smallest breadth + one-fifth of radius 
of central body; folds chiefly seen on both 
sides of monolete mark, but not very broad; 
the two transverse folds not necessarily 
situated a little more away from equator as 
Bhardwaj emphasizes for novicus, they may 
also be + upon the equator of central body; 
monolete mark very central, + as long as 
radius of central body; infrareticulation of 
central body fine, lumina partly smaller than 
breadth of muri; lumina of saccus greater, 
sometimes two or three times the diameter 
of muri. 

(vi), PLa 3, FIG: 65 — Size. 13650120 u; 
equator + circular; resembles novicus in 
having a monosaccus which is + as wide on 
the longer side of the extreme equator as on 
the broader side of it. 


Dissaciti Cookson 1947 
Striatiti Pant 1954 


Subturma 
Infraturma 


LUNATISPORITES Lescuixk 1955 


Generotype—Lunatisporites acutus Leschik 
1955, p. 58, Pl. 7, Fig. 24. 

Locus Typicus — Neuewelt near Basel; 
Schilfsandstein, Keuper. 

Diagnosis — See also R. Pot., 1958, p. 52. 


18. Lunatisporites ( al. Lueckisporites ) amplus 
( Balme & Hennelly 1955 ) R. Pot., 1958 


Pl. 3, Figs. 66-69 


Lectoholotype — Balme & Hennelly, 1955, 
Pl. 3, Fig. 24, + 106 u; ( chosen from here- 
after ). 

Locus Typicus — Australia, N.S.W., South 
Wallarah, New Castle Stage, Permian. 

Some of our specimens agree very well with 
Lunatisporites amplus ( BALME & HENNELLY, 
1955). They have, as the authors say (l.c., 
p. 93), “ only faintly discernible striae on the 
proximal face ’’. Also the proportion of the 
size of sacci with the central body is the same. 
The forms have + oval equator, i.e. they are 
haploxylonoide. Besides, we have forms 
which are absolutely oval and where the part 
of the sacci outside the central body is not so 
great as in the photos of Balme and Hennelly. 
In spite of this we believe it necessary to put 
together all these specimens with the clear 
amplus forms, they all being in the same 
preparation. The authors mention the size 
as 84-131 u; we have size variations from 
80 to 140 u. 
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19. Lunatisporites goraiensis n. Sp. 
Pl. 3, Figs. 70-72 

Holotype — PI. 3, Fig. 70; 126 uw. 

Locus Typicus — India; South Rewa Gond- 
wana basin; Talchir Stage; Goraia, Bed 6. 

Specific Diagnosis — Size range 100-126 y; 
equator broadly oval to + circular; germinal 
area of the distal side between the saccus- 
lines + narrow; sacci + continuous on the 
longer side of the extrema lineamenta of the 
grain equator; 7 or more striations in most 
examples well seen; outline of the central 
body often not clear. 

Differential Specific Diagnosis — In the 
lectoholotype of amplus the width of the 
germinal area is + one-fourth of the greater 
diameter of the central body; in the holotype 
of goraiensis it is + one-tenth and, therefore, 
as narrow as in Alisporites. In equatorial 
section the sacci do not go out as much out- 
side the central body as in L. amplus; infra- 
reticulation of the sacci as in amplus, but in 
the more shrunken specimens the lumina 
are comparatively smaller than in those 
specimens which are more flattened. 
Analyses — 

(i) PL. 3, Fic. 70 (Holotpye) — Size 126 u; 
equator broadly oval; germinal area between 
the sacci on distal side small as in Alisporites ; 
striae well seen, 7 or more; lateral merging of 
sacci on the equator only little seen; infra- 
reticulation of the sacci as in amplus, 1.6. 
lumina + three times as broad as the muri. 

(ii) Pr. 3, Fic. 71 — Size 108 u; the part 
of the saccus covering the central body 
greater than the part outside; equator broad- 
ly oval; sacci equatorially going together; 
infrareticulation with smaller lumina than 
in amplus. 

(ili) Pr. 3, Fic. 72 — Size 122 u; equator 
haploxylonoid; germinal area narrow; about 
7 striae seen; outline of central body not 
distinct. 

(iv) Size 84 u; equator approaching a 
circle; distal germinal area small; infrareti- 
culation of sacci with greater lumina. 

(v) Size 112 u; equator haploxylonoid, 
more clearly so than in amplus; not so great 
a part of sacci outside central body as in 
amplus. 


20. Sporae Striatitae Incertae 
DER Lie 7/83 
Analysis — 
(i) Pr. 3, Fic. 73 — Size of the body 28 u; 
polygonal; striae about 14; sacci lost. An 


undetermined form, not referable to a genus 
like Welwitschiapites Bolch. 1953. 


Infraturma Disaccitrileti Leschik 1955 
(Forms with clear or reduced Y-mark) 


21. Sporae Disaccitriletae Incertae 
Pl. 3, Fig. 74 


Analysis — 

(i) Pr. 3, Fic. 74 — Size 48 x 40 u; equator 
of the central body rounded polygonal; out- 
line finely notched; trilete mark with rays 
perhaps half of radius of central body ; lumina 
of infrareticulation in body broader than muri 
between, e.g. 4:1; sacci seem placed more 
distally; in equitorial section of the grain the 
sacci outside the central body with a little 
less than half of their plane; plane of each 
saccus less than one-third of plane of cen- 
tral body; distal attachment lines of sacci far 
from one another so that the germinal area 
is broad, breadth perhaps half of the diameter 
of central body; infrareticulation in sacci 
finer than in central body; sometimes lumina 
in sacci not very much broader than muri 
between them. 


Infraturma Disacciatrileti (Leschik 1955) 


PITYOSPORITES (SEwarD 1914) R. Por. 1958, 
P. 56 ( DIAGNOSIS) 


We have between the Disaccites some 
examples where the distal area between the 
sacci 1s as small as in Alisporites and the out- 
line of the equator is similarly haploxylonoid. 
But the forms are much smaller than Ali- 
sporites and the infrareticulation of the sacci 
finer, as fine as in some recent Podocarpaceae. 
Besides, we have transitions from these forms 
to others where the distal germinal area 
is broader, e.g. Vitreisporites. But Vitrei- 
sporites is much smaller and sometimes has 
a faint trilete mark. In one or two cases we 
also find the sacci very much turned about 
the distal side as in some of the smaller recent 
Podocarpaceae. But this may be a state of 
preservation. So it becomes difficult to 
place our bisaccate forms in one of the till- 
now-better-known fossil form genera of bisac- 
cate spores. The task becomes more difficult 
because in the Russian literature there have ! 
been described several form genera which till © 
now have not been studied well in other parts | 
of the world. So, we believe, it will be the 
best in such cases to put the forms in the | 
genus Pityosporites Seward 1914 as has been | 
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done by many authors till now. It is said 
that in the genus Pityosporites such forms are 
placed whose accommodation with other 
genera is not quite possible (see R. POTONIÉ, 
Synopsis II, 1958, p. 57). 


22. Pityosporites spp. 
Pl. 3, Figs. 75-83 


Analyses — 

(i) Pr. 3, Fic. 75 — Size 50 u; sacci smaller 
than half of the central body, approach one 
another on distal side; distally so much up- 
turned that outlines of sacci lie + inside out- 
line of central body. 

(1) Pr. 3, Fic. 76 — Size 52 u; this form 
shows only some features of Alisporites, but 
no definite characters are present. 

(iii) PL. 3, Fic. 77 — Size 50 u; sacci folded 
a little like those of Cedrus. 

(iv) ePL. 3, Fic. 78 — Size 58 u; the-reti- 
culum of sacci has very fine lumina as in 
Podocarpidites Cookson. 

(v) Pr. 3, Fic. 79 — Size 44 u; the form 
recalls Industisporites Leschik, but definite 
characters absent. 

(vi) Pr. 3, Fic. 80 — Size 52 u; approach- 
ing Alisporites; distal germinal area narrow; 
more than half of sacci outside outline of 
central body; infrareticulation of sacci fine; 
attachment haploxylonoid. 

(vii) Size 40 y; sacci upturned so much as 
in certain Podocarpaceae, but in the same 
preparation other forms show the sacci turned 
outside. 

(viii) Pr. 3, Fic. 81 — Size 48 u; germinal 
area broader than in Alisporites. 

(ix) PL. 3, Fic. 82 — Size 128 u; lumina of 
sacci have sometimes diameter four or 
five times that of muri; infrareticulation 
abietinoid. 

(x) Pr. 3, Fic. 83 — Size 106 x 84 u; form 
haploxylonoid; germinal area broad, on each 
side a fold of the saccus present; outer line 
of fold seems to be the distal line of attach- 
ment of saccus; inner line representing only 
axis of fold. 


SUCCINCTISPORITES Lescuik 1955 
Diagnosis — See also R. Pot., 1958, p. 59. 
23. Succinctisporites sp. 

Pl. 3, Fig. 84 


Only a few specimens which do not allow 
specific determination. 
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Turma Monocolpates Iverson & 


Troels-Smith 1950 
Intortes (Naumova 1937) 
emend. R. Pot. 1958 


Subturma 


Colpus attaining the extrema lineamenta, 
opening mostly with a funnel-like widening 
at the ends. 


GINKGOCYCADOPHYTUS SamoıLowırz 1953 


Syn. Entylissa Poe ét ex Pot. & Kremp 
5 

With the Russian literature available till 
now it seems that the name Entylissa must be 
replaced by Ginkgocycadophytus. 

Generotype —Ginkgocycadophytus caperatus 
(LUBER, 1938; Pr. 1, Fie, 1 i morerthan 
50 u) Samoilowitz 1953, 9. 30. 

Locus Typicus — U.S.S.R., Siberia, Kuz- 
netzk basin; about Lower Permian. 

Shape + spindle-like; the longer axis shows 
a colpus which, if opened, is + funnel-shaped 
on both ends. The colpus or the opening 
reaches the extrema lineamenta of the exine. 

Because in our material there are transi- 
tions between forms which are spindle-like 
and others which are broader and have a fold 
on either side of the colpus when opened, we 
have put all these in the same genus. Most 
of our forms agree best with the genus Ginkgo- 
cycadophytus which perhaps has unfortunately 
no more the name Entylissa. Since broader 
forms agree better with Gynkgaletes, we 
believe it will become more and more difficult, 
with increasing material, to separate from one 
another the genera Ginkgocycadophytus (al. 
Entylissa) and Gynkgaletes Luber, both 
having generotypes from the Lower Permian 
of Siberia, in the Kuznetzk basin. 

We do not put our forms in Cycadopites 
( Wodehouse ) ex Wilson & Webster 1946 
because in the generotype of this taxon infra- 
granulation is not mentioned and the size of 
the grain is smaller (39 u) 


24. Ginkgocycadophytus (al. Entylissa) 
cymbatus ( Balme & Hennelly 1956, p. 63) 
n. comb. 


Pl. 3, Figs. 85-95 


Lectoholotype — Balme & Hennelly 1956, 
Pl. 3, Fig. 55; 54 u chosen from hereafter. 

Locus Typicus — Australia, N.S.W., Home- 
ville Seam, Lower Split, Hebburn No. 1 
Colliery; Permian. 

Size range 52-68 u; outline boat-shaped to 
spindle-shaped, ends tapering to a point or 
+ rounded; exine infragranulate; colpus 
following the longer axis of the exine and 
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expanded at the extremities. If the exine 
opens, this begins at the ends with a funnel- 
like shape. Also if the colpus is opened 
in the whole length, the opening is often 
larger at the ends. But there may be 
exceptions which cannot be placed in other 
species because they are all transitions in 
the same preparations. Sometimes the 
margin of the opening shows that the exine 
has folded itself more or less inside the grain 
so that the opening is accompanied by two 
folds. This fact also does not allow to 
make another species because all transitions 
are seen. 

It would be possible to place some of our 
specimens in the species vetus Balme & 
Hennelly (1956, p. 63), but also between 
vetus and cymbatus are all transitions which 
are often found in the same preparation. 
Therefore, it is not suitable to distinguish the 
two species in our case. 

Analyses — 

(i) PL. 3, Fic. 85 — Size 64 u; colpus 
closed from one pole to the other; pole region 
tapering to a point. 

(ii) PL. 3, Fic. 86— Size 60 u; colpus 
attaining both poles, closed, appearing as a 
long, narrow, dark groove, on both sides 
accompanied by small clearer stripes; infra- 
ornamentation seen. 

(iii) PL. 3, Fic. 87 — Size 68 u; form taper- 
ing a little to the poles; colpus only a little 
opened on poles; infragranulation to infra- 
reticulation well seen. 

(iv) PL. 3, Fic. 88 — Size 64 u; colpus ex- 
tending to poles, open only on one end; polar 
axis three times the equatorial axis; exine 
shows very fine infragranulation; grain 
resembles generotype of Ginkgocycadophytus 
(al. Entylissa ) 

(v) PL. 3, Fic. 89 — Size 62 u; colpus open, 
both sides of it overlapping one another, one 
of the poles still open; infraornamentation 
fine. 

(vi) Pr. 3, Fic. 90 — Size 64 u; colpus 
attaining poles, open along whole length but 
more on one of the ends; exine finely infra- 
granulate. 

(vu) Pr. 3, Fic. 91 — Size 60 u; form some- 
what tapering towards the poles; colpus 
attaining poles, open throughout but narrow- 
er in the middle. 

(vii) Pr. 3, Fic. 92 — Size 68 u; colpus 
funnel-like opened on both poles; exine finely 
infrasculptured. 

(xi) PL. 3, Fic. 93 — Size 66 u; colpus 
funnel-shaped on one side clearly. 


(x) Pr. 3, Fic. 94 — Size 60 u; form + 
rounded near the poles; colpus somewhat 
widely opened from one pole to the other, 
on both sides accompanied by clear folds. 

(xi) Pr. 3, Fics. 95, 96 — Size 57 u; colpus 
broadly opened from one pole to the other but 
more on one of them; exine infragranulate. 


25. Sporae Monocolpatae Incertae 
Pl. 3, Figs. 96, 97 


Analyses — 

(i) Pr. 3, Fic. 96 — Size 58 (५; poles well 
rounded; colpus not going to poles, open 
most in the middle and tapering to ends, more 
approaching one of the poles; no folds on 
sides of colpus; structure of exine not avail- 
able. 

(ii) Pr. 3, Fic. 97 — Size 44 u; poles round- 
ed; exine everywhere closed; two broader 
folds tapering to ends and approaching one 
another; exine finely infragranulate. 


COMPARISON AND DISCUSSION 


Our present knowledge of the spore 
assemblages of the Indian Gondwana strata 
is not yet perfect. As regards the Lower 
Gondwanas, spores are known from a few 
feet above the Talchir boulder bed in the 
Salt Range ( VIRKKI, 1946 ), from the Talchir 
shales (SURANGE & LELE, 1955; DATTA, 
1957), from the Karharbari stage (SEN, 1953), 
from the Barakar stage ( VIRKKI, 1946; 
SURANGE, SRIVASTAVA & SINGH, 1953 ; MEHTA, 
1944; Goswamı, 1950-51, 1951-52; Datta, 
1957) and from the Raniganj stage (GHOSH & 
SEN, 1948 ). 

It is difficult to compare the spore content 
of our samples with that of the earlier workers 
mentioned above because so far a detailed 
palaeobotanical investigation has mostly not 
been done. Especially our knowledge of the 
Talchir Sporae dispersae is far from complete. 
Virkki ( 1946 ) has described a large number 
of spores from horizons a few feet above the 
Talchir boulder bed ( Salt Range, Pakistan ), 
but the work was done at a time when a 
suitable morphographic system had not 
developed. However, the photographs of 
Virkki suggest that the overall spore complex 
of the strata is more or less the same as ours. 
There are certain different forms in which 
cases we do not know the stratigraphical 
importance. The occurrence of Nuskoi- 
sporites is strikingly common to both assem- 
blages. 
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À clear difference is seen between our spore 
content and that of the Australian Permian 
sediments studied by Balme and Hennelly 
(1955, 1956, 1956a). Forms like Acantho- 
triletes villosus ( 1956a, PL. 3, Fics. 37, 38 ” 
Camptotriletes biornatus (Pı. 5, Fıc. 55) 
and Dulhuntyispora (al. Tholosporites ) 
egregius ( PL. 9 ) are absent from our Talchir 
beds. 

There is no palaeobotanical difference in 
the two beds of the section at Goraia. The 
spore assemblage is predominantly consti- 
tuted of monosaccate spores, amongst which 
Nuskoisporites and Potonieisporites are most 
abundantly represented. The former genus 
seems also common in the horizons of Virkki. 

The genus Nuskoisporites is known from 
Europe and Australia and the species mostly 
belong to the Permian and perhaps younger 
horizons. It is not so far recorded from 
European strata below Permian. In India, 
although the genus is present in the Permian 


strata, it is also well represented in the 
Talchir beds of India and the Bacchus Marsh 
Tillite of Australia (VrrKkI, 1946) which are 
hitherto regarded as Upper Carboniferous. 
The other genus Potonieisporites is a Carboni- 
ferous genus ofthe Saar basin (W. Germany). 
The Talchir beds at Goraia and perhaps the 
Bacchus Marsh Tillite of Australia ( VIRKKI, 
1946, Pr. 5, Fic. 49: TEXT-FIG. 30: Pr. 10, 
Fires. 135, 136; Pr. 14, Bie. 1877 sec also 
BHARDWAJ, 1955, 9. 134 ) also contain it. 

In our samples the bisaccate spores are 
proportionately very few. Amongst these 
the genera Pityosporites and Lunatisporites 
are represented by some examples. In 
strata younger than the Talchirs, the bisac- 
cate miospores become increasingly abundant 
— a fact which may be of some stratigraphi- 
cal value. The monocolpate pollen grains of 
Ginkgocycadophytus ( al. Entylissa ) are fairly 
common in the present assemblage while the 
azonate trilete spores are rather rare. 
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EXPLANATION OF PLATES 


(The slides are preserved at the museum of the Birbal Sahni Institute of Palaeobotany ) 


PLATE I 


1. Leiotriletes adnatoides, Photo No, 105/17. 
x 500. 
2. Leiotriletes adnatoides, Photo No. 92/24. x 500. 
3. Leiotriletes adnatoides, Photo No. 95/18. x 500. 
4. Leiotriletes sp. Form 1, Photo No. 94/21. x 500. 
5. Letotriletes sp. Form 2, Photo No. 93/6, X 500. 
6 


. Leiotriletes sp. Form 2, Photo No. 94/22. X 500. 


7. Punctatisporites punctatus, Photo No. 102/4. 
x 500. 

8. Punctatisporites punctatus, Photo No. 94/30. 

500. 

9. Punctatisporites minutes, Photo No. 102/9. 


x 
x ; 
10. Punctatisporites minutes, Photo No. 102/12. 
x 500 
x 


Sporae Lavigatae Incertae, Photo No. 101/3. 

0. 
12. Granulatisporites parvus, Photo No. 102/15. 
x 500. 

13. Granulatisporites ( al. Cyclogranisporites ) orbi- 
culus, Photo No. 102/5. x 500. 

14. Cyclogranisporites leopoldi 
No. 94/14. x 500. 

15. Cyclogranisporites leopoldi vewahensis, 
type, Photo No. 99/27. x 500. 

16. Cyclogranisporites leopoldi vewahensis, Photo 
N0495/159.x7500: 

17. Cyclogranisporites leopoldi vewahensis, 
INO, VOB. 4500: 

18. Lophotriletes cf. microsetosus, Photo No. 
x 500. 

18. Lophotriletes cf. microsetosus, Photo No. 
x 500. 

20. Lophotriletes sp., Photo No. 99/24. x 500. 


leopoldi, Photo 


Holo- 


Photo 
93/23. 
101/5. 


21. Lophotriletes sp., Photo No. 102/23. x 500. 
22. Apiculatisporis sp., Photo No. 99/14. x 500. 
23. Apiculatisporis sp, Photo No. 99/20. x 500. 
24. Apiculatisporis sp., Photo No. 100/9. x 500. 
25. Apiculatisporis sp., Photo No. 100/8. x 500. 
26. Quadrisporites horridus, Photo No. 95/19. 
x 500 
27. Quadrisporites horridus, Photo No. 96/6. 


28. Quadrisporites horridus, Photo No. 102/16. 


x 500. 
29. Quadrisporites horridus, Photo No. 98/12. 

x 500 
30. Quadrisporites horridus, Photo No. 99/3. 

0 
horridus, Photo No. 99/4. 


31. Quadrisporites 
50 


32. Quadrisporites horridus, Photo No. 99/29. 
हि 33 0 uadrisporites horridus, Photo No. 99/19. 
५ var uadrisporites horridus, Photo No. 103/33. 
7 Ss ou horvidus, Photo No. 99/26. 
À 36. 0 uadrisporites horridus, Photo No. 95/25. 


37. Nuskoisporites (al. Hymenozonotriletes ) tri- 
angularis, Photo No. 95/14. x ca. 250. 

38. Nuskoisporites (al. Hymenozonotriletes ) 
angularis, Photo No. 93/23. x ca. 250. 


tri- 


PLATE 2 
( All photomicrographs, X ca. 250) 


39. Nuskoisporites (al. Hymenozonotriletes ) 
angularis, Photo No. 102/35. 
40. Nuskoisporites (al. Hymenozonotriletes ) 
angularis, Photo No. 88/6. 
41. Nuskoisporites (al. 
angularis, Photo No. 88/1. 
42. Nuskoisporites (al. 
angularis, Photo No. 93/19. 
43. Nuskoisporites (al. 
angularis, Photo No. 95/11. 
44. Nuskoisporites (al. 
angularis, Photo No. 89/15 
45. Nuskoisporites (al 
angularis, Photo No. 94/9 
46. Nuskoisporites (al. Hymenozonotriletes 
angularis, Photo No. 102/19. 
47. Nuskoisporites (al. Hymenozonotriletes 
angularis, Photo No. 101/17. 
48. Nuskoisporites (al. Hymenozonotrilete 
angularis, Photo No. 92/7 
49. Nuskoisporites (al 
angularis, Photo No. 94/27 
50. Nuskoisporites (al 
angularis, Photo No. 97/9 
51. Nuskoisporites rotatus, 
52. Nushoisporites rotatus, 
53. Nuskoisporites rotatus, 
54. Nuskoisporites rotatus, 
55. Nuskoisporites rotatus, Photo No. 102/26. 
56. Nuskoisporites votatus, Photo No. 103/30. 
57. Nuskoisporites sp., Photo No. 103/9. 
58. Nuskoisporites sp., Photo No. 103/17. 
59. Nuskoisporites sp., Photo No. 103/10. 
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60. Potonieisporites neglectus 
61. Potonieisporites neglectus 
62. Potonieisporites neglectus 
63. Potonieisporites neglectus 


Photo No. 
Photo No. 
Photo No. 
Photo No. 


102/27. 
102/11. 
88/15. 
102/8. 


PLATES 


64. Potonieisporites neglectus, 
No. 105/14. x ca. 250. 

65. Potonieisporites neglectus, 
x ca. 250. 

66. Lunatisporites (al. 
Photo No. 88/7. x ca. 250. 
67. Lunatisporites (al. 
Photo No. 90/9. x ca. 250. 
68. Lunatisporites (al. 
Photo No. 91/8. x ca. 250. 

69. Lunatisporites (al. Lueckisporites ) 
Photo No. 93/26. x ca. 250. 

70. Lunatisporites goraiensis, Holotype, Photo No. 
1007282029250: 

71. Lunatisporites goraiensis, 
a2 50: 

72. Lunatisporites goraiensis, 
x ca. 250. 

73. Sporae Striatitae Incertae, Photo No. 100/6. 
x 500. 


Holotype, Photo 


Photo No. 93/4. 


Lueckisporites) amplus, 
Lueckisporites) amplus, 
Lueckisporites) amplus, 


amplus, 


Photo No. 93/32. 
Photo No. 104/20. 


74. Sporae Disaccitriletae Incertae, Photo No. 
91/17. x390: 
75. Pityosporites sp., Photo No. 91/13. x 500. 
76. Pityosporites sp., Photo No. 94/11. x 500. 
77. Pityosporites sp., Photo No. 94/16. x 500. 
78. Pityosporites sp., Photo No. 98/13. x 500. 
79. Pityosporites sp., Photo No. 99/7. x 500. 
80. Pityosporites sp., Photo No. 99/13. x 500. 
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81. Pityosporites sp., Photo No. 102/20. x 500. 

82. Pityosporites sp., Photo No. 102/24. x ca. 
250 

83. Pityosporites sp., Photo No. 103/36. x ca 
2 


84. Succinctisporites sp., Photo No. 102/30. x ca 


25 


85. Ginkgocycadophytus (al. 


Photo No. 102/28. x 500 


86. Ginkgocycadophytus ( al. 


Photo No. 94/32. x 500. 


87. Ginkgocycadophytus (al. 


Photo No. 102/7. x 500. 


88. Ginkgocycadophytus (al. 


Photo No. 89/9. x 500. 


89. Ginkgocycadophytus (al. 


Photo No. 91/6. x 500. 


90. Ginkgocycadophytus (al. 


Photo No. 102/14. x 500. 


91. Ginkgocycadophytus (al. 


Photo No. 105/13. x 500. 


92. Ginkgocycadophytus (al. 


Photo No. 91/30. 500 


93. Ginkgocycadophytus ( al. 


Photo No. 102/29. x 500 


94. Ginkgocycadophytus (al. 


Photo No. 102/21. x 500. 


95. Ginkgocycadophytus (al. 


Photo No. 93/18. x 500. 


96. Ginkgocycadophytus (al. 


Photo No. 103/3. x 500. 
97. Sporae Monocolpatae 
98/10. X 500. 
98. Sporae Monocolpatae 
102/25. x 500. 
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A FOSSIL DICOTYLEDONOUS WOOD RESEMBLING THE MODERN 
TAMARINDUS FROM THE TERTIARY ROCKS OF 
SOUTH ARCOT DISTRICT, MADKAS 


C. G. K. RAMANUJAM* 
Department of Botany, Andhra University, Waltair 


ABSTRACT 


A fossil dicotyledonous wood resembling closely 
the wood of the modern species of Tamarindus has 
been described in detail for the first time from the 
Tertiary rocks of India. The fossil was collected 
from near Mortandra in the Cuddalore series, 5 miles 
NW. of Pondicherry; it has been named Tamarin- 
doxylon antiquum gen. et sp. nov. 


INTRODUCTION 


T HE material consists of a few pieces 
|| of fairly well-preserved silicified woods 
collected from near Mortandra, in the 
Cuddalore series, 5 miles NW. of Pondicherry. 
The geological age of the fossiliferous locality 
is believed to be Miocene (KRISHNAN, 1956). 
The investigations conducted so far have un- 
ravelled a fairly rich Tertiary flora consider- 
ably modern in its aspects, comprising as it 
does a large number of well-preserved 
dicotyledonous woods belonging to such 
diverse families like Guttiferae, Diptero- 
carpaceae, Celastraceae, Anacardiaceae, Legu- 
minosae, Combretaceae, Sonneratiaceae and 
Euphorbiaceae ( RAMANUJAM, 1953b, 1954a, 
1954b, 1955a, 1955b, 1956a, 1956b), with a 
sprinkling of palms (SAHNI, 1931; RAMA- 
NUJAM, 1953a, 1958). Of the leguminous 
woods Caesalpinioxylon sitholeyi and Acacio- 
xylon antiquum have been described in detail. 
In the present communication it is intended 
to describe minutely the wood anatomy of 
a silicification resembling very closely the 
modern species of Tamarindus. 


DESCRIPTION 


The fossil superficially shows faint growth- 
rings which, however, become very indistinct 
when examined under the microscope. 

The wood is diffuse-porous. The vessels 
are, as a rule, small and hence inconspicuous 
to the unaided eye. They are mostly soli- 


tary, while radial pairs or groups of three | 


are also seen rather frequently (PL. 1, Fic. 1). 


When solitary, the vessels are rounded to oval | 


and when in radial groups they are flattened, 
often markedly so at both the ends. The 
vessels are distributed rather widely and here 
and there are placed contiguous to the xylem 
rays deflecting them either to the left or right 
as the case may be. The cavities of the 
vessels are usually plugged with some yellow- 
ish brown deposit, which either completely 
occludes the vessels or occurs in the form of 
small or big droplets. The vessel-members 
are medium, with their end-walls usually 
truncate; sometimes the narrow extremities 
of these elements extend beyond the per- 
forated facets to appropriate themselves into 
short tapering ends or tails. The perfora- 
tions are simple, and usually inclined. The 
intervessel pits are large, bordered, alternate 
and hexagonal to often polygonal (TEXT- 
FIG. 2). The apertures of these pits are nar- 
row and horizontally elliptical or in rare cases 
rounded. The vessel-ray pits are narrowly 
bordered, fairly large, flattened and rounded 
to transversely elliptical and many per cell 
( TEXT-FIG. 2). 

The fibres are angular in cross-section and 
aligned very closely and irregularly in radial 
seriations interrupted at many places by the 
xylem parenchyma strands. The fibres are 
libriform and medium in their length. In the 
majority of cases the fibres are non-septate, 
but here and there, distributed without any 
regular plan, are also met with typically 
septate fibres. These septate fibres 


compared to the non-septate fibres. 


sections; the pits are simple, rounded or 


narrowly elliptical and aligned in a linear ! 


manner ( TEXT-FIG. 3). 
The xylem parenchyma 
conspicuous of all the tissues. 


is the most 
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are | 
usually thinner and slightly shorter when | 


Pitting | 
to the fibres is clearly seen in the tangential | 


It is visible | 
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TEXT-FIGS. 1-2 — Tamarindoxylon antiquum gen. 
et. sp. nov. 1, semi-diagrammatic cross-section 
showing the distribution of the xylem parenchyma. 
x 45. 2, vessel-ray pitting. x 225. 


to the naked eye as buff-coloured patches 
in the immediate vicinity of the vessels 
against the darker background of the fossil. 
The parenchyma is abundant and para- 
tracheal. Asarule, it is aliform, occasionally 
becoming confluent (Pr. 1, Fics. 1, 2). 
The aliform sheaths are predominant and 
form definite eyelets or diamond-shaped 
patches with the vessels. The sheaths are 


TEXT-FIGS. 3-8 — Tamarindoxylon antiquum gen. 
et sp. nov. 3, part of a fibre highly magnified 
showing simple pits. X 375. 4, xylem parenchyma 
cells showing simple pits. X 225. 5, 6, uniseriate 
homogeneous rays with procumbent cells. x 225. 
7, uniseriate ray with vertical cells. x 225. 8, bi- 
seriate homogeneous ray. X 225. 


2-5 cells thick. When confluent the paren- 
chyma is either transversely or obliquely 
aligned (TEXT-FIG. 1). The parenchyma 
cells adjoining the rim of the vessel are 
flattened and conform to the latter and those 
away from it are more or less isodiametric; 
they are usually empty, but occasionally 
filled up with a dark brownish deposit. 
From longitudinal sections it is found that 
the cells of the parenchyma are not storied. 
Here and there pitting to the parenchyma 
cells is also preserved; the pits are fairly 
large, circular to elliptical, and seem to be 
simple ( TEXT-FIG. 4). No crystalliferous 
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parenchyma cells have been observed in any 
part of the sections prepared. 

The xylem rays are numerous and very fine. 
They are only 1-2-seriate. The uniseriate 
raysare predominant and, when biseriate, they 
are usually so at the central region ( PL. 1, 
Fic. 3: TEXT-FIG. 8). Clhe/rays as ane, 
are short, being only 5-20 cells high. They 
are homogeneous ( PL. 1, FIG. 4) and in the 
majority of cases consist only of procumbent 
cells of round to oval outlines as seen in 
tangential sections ( TEXT-FIGS. 5, 6). Ac- 
cording to Kribs’ system of classification the 
xylem rays of this fossil come under Homo- 
geneous Type III ( Kriss, 1936). When the 
rays are 2-5 cells high, they usually possess 
only vertical cells ( TEXT-FIG. 7). The cells 
of the rays are either empty or plugged with 
a yellowish brown deposit. Pits to the ray 
cells in the tangential sections are met with 
only at a few places, and unless a thorough 
search for these structures is made, there is 
every possibility of their being overlooked. 
The pits are simple, oval to elliptical and 
very small. 

As a rule, the xylem rays are irregularly 
distributed, but at some places they show a 
definite tendency towards echelon alignment 
GPL. ds Fie. 3). The tangential faces of 
the fossil, however, do not show any traces 
of ripple marks. 

Gum ducts, either horizontal or vertical, 
are not observed in any of the sections 
prepared. 


DISCUSSION 


Comparisons with the Living Species — The 
aforementioned characters of the fossil wood 
invite comparisons with the members of 
some modern families like Sapindaceae, 
Meliaceae, Rutaceae, Moraceae, Combreta- 
ceae, Anacardiaceae and Leguminosae, parti- 
cularly with the last four families. 

A few species of Artocarpus in Moraceae 
appear to show some similarities to our 
fossil. But the differences in this case out- 
weigh the similarities. Thus, in Artocarpus 
although the vessels are mostly solitary and 
diffuse, they are considerably large, the 
confluent type of parenchyma is more consis- 
tent and the xylem rays are moderately 
broad and heterogeneous ( KANEHIRA, 1924a, 
1924b; JANSsoniIUS, 1940; PEARSON & 
Brown, 1932; METCALFE & CHALK, 1950). 

In Combretaceae certain species of Termi- 
nalia provide some rather striking resem- 
blances to the fossil specimen. Terminalia 


chebula, T. catappa, T. myrtocarpa, T. tomen- 


tosa and T. oleracea are worth mentioning 


so far as their similarities to the present | 
fossil are concerned. However, there are | 
some important differences between the 
fossil specimen and these species. In Termı- 
nalia the vessels are almost always consider- 
ably large, the intervessel pits are distinctly | 
vestured, terminal bands of parenchyma are 
frequently met with and lastly the rays | 
possess single crystals. 
In Anacardiaceae species of Mangifera, 
Anacardium and Melanochyla (SOLEREDOR, | 
1908; CHowDHURY, 1933, 1945; PEARSON & 
Brown, 1932 ) offer noteworthy comparisons 
with our fossil. In the structural details of 
vessels, fibres, xylem parenchyma and to 
some extent the xylem rays the species of 
Mangifera show considerable resemblances 
to the fossil, but they differ in possessing re- 
gular concentric bands of parenchyma at the | 
ends of growth-rings, considerably large ves- 
sels, and rounded to flattened intervessel pits. 
Anacardium, despite its broad agreement 
with the fossil, differs in possessing 2-3-seriate 
heterogeneous rays and initial bands of paren- 
chyma. Melanochyla again, while showing 
some gross similarities to the fossil, differs | 
fundamentally in possessing gum ducts. 
Among Leguminosae, members of Caesal- 
pineae particularly show many resemblances 
to the fossil wood under investigation. 
In this connection genera like Caesalpinia, 
Parkinsonia, Acrocarpus, Melanoxylon, Ptero- 
gyne, Bussea, Afzelia and Tamarindus are 
worth comparing ( SOLEREDOR, 1908; PEAR- 
son & Brown, 1932; KANEHIRA, 1924a, 
1924b; CHowDHURY, 1945; METCALFE & 
CHALK, 1950). Although our fossil shows 
considerable resemblances to the above 
genera, the closest similarities, however, | 
lie with the wood-type of Tamarindus. 
In the species of Caesalpinia, Parkinsonia, 
Acrocarpus, Melanoxylon, Bussea and Ptero- 
gyne the xylem rays are relatively broad, 
being consistently 2-4-seriate, and both the 
parenchyma and the xylem rays are more or 
less distinctly storied. In Afzelia the vessels 
are very large, 2-3-seriate rays are more com- | 
monly seen, and terminal bands of xylem 
parenchyma are frequently met with; further, 
the xylem parenchymais storied in this genus. | 
With the wood-type of Tamarindus, however, | 
our fossil agrees in all the major diagnostic 
characters of its xylotomy. In fact, the 
relationship holds good when applied to some | 
of the minute details too. 
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Comparisons with the Fossil Species — Cae- 
salpinioxylon nathorsti Schüster ( 1910 ), des- 
cribed from the Tertiary of Uruguay, is 
comparable with the South Indian fossil in 
its uniformly distributed, mostly solitary 
vessels, in its intervessel pitting, and libri- 
form unseptate fibres. But the Uruguay 
species differs significantly in the general 
nature of its xylem parenchyma which is 
consistently vasicentric and in its relatively 
broad xylem rays. 

Leguminoxylon edwardsi ( KRAUSEL, 1939), 
described from the Tertiary of Egypt, exhibits 
resemblances to our fossil in its small 
solitary vessels arranged in a diffuse manner, 
in the nature of the intervessel pitting and 
in possessing mostly uniseriate, short xylem 
rays; differences, however, are there in its 
thick metatracheal bands of parenchyma and 
heterogeneous rays. 

Caesalpinioxylon mogadaense  Boureau 
(1950), described from the Lower Miocene of 
Algeria, shows quite a few similarities to 
our fossil. But it differs in its large vessels 
with circular intervessel pits and initial 
parenchyma, besides vasicentric-confluent 
type. 

Leguminoxylon afzeliordes Boureau (1952), 
described from the Tertiary of Indo-China, 
while showing several gross similarities to 
our fossil, differs, however, in possessing 
considerably large vessels, concentric bands 
of xylem parenchyma besides vasicentric to 
aliform type and lastly in possessing mostly 
three-seriate fusiform rays. 

Leguminoxylon matrohense Boureau (1952), 
described from the same locality as that 
of the above species, has been compared 
by Boureau with Tamarindus indica and 
hence obviously shows many similarities 
to the South Indian fossil wood. Some 
important differences, however, do exist 
between these two species. Thus, whereas 
the vessels occur very commonly in radial 
groups of 2-3 in the Indo-China species, they 
are mostly solitary in our specimen, inter- 
vessel pits are circular and somewhat separate 
in Boureau’s species in contrast to the 
angular pits of our fossil and lastly some 
diffuse parenchyma strands in addition to 
parenchyma juxtavascularis are found in the 
Indo-China species, while such strands are 
not observed in the South Indian species. 

Lastly Caesalpinioxylon sıtholeyi Rama- 
nujam ( 1954a ), described recently from the 
Tertiary of South Arcot district, differs from 
the fossil under study in the storied nature 


of its xylem parenchyma and in its mostly 
2-3-seriate xylem rays. Further, it may also 
be mentioned that confluent parenchyma is 
very abundant in C. sitholeyi than in the 
present wood. 

The fossil under investigation has been 
named Tamarindoxylon antiguum gen. et sp. 
nov. by virtue of its close similarities to the 
wood type of the modern species of Tama- 
rindus. 

Holotype — S.A. 25 of the Department of 
Botany, Andhra University, Waltair. 


DIAGNOSIS 


Tamarindoxylon gen. nov. 


A diffuse-porous wood. 

Growth-rings very indistinct. 

Vessels small, mostly solitary, circular, 
containing some yellowish brown deposit; 
vessel-members medium, end-walls usually 
truncate; perforations simple, more or less 
inclined; intervessel pits fairly large, bor- 
dered, hexagonal or polygonal, alternate; 
pit apertures rounded or horizontally ellip- 
tical; vessel-ray pits narrowly bordered, 
larger than intervessel pits, transversely 
elliptical or rounded, many per cell; vessel- 
parenchyma pits similar to vessel-ray pits. 

Fibres libriform, medium, mostly non- 
septate, angular in cross-section, in irregular 
radial seriations, septate fibres found occa- 
sionally; pits simple, rounded or elliptical, 
few and linearly aligned. 

Xylem parenchyma abundant, paratra- 
cheal; mostly aliform, sometimes confluent, 
in very short transverse or oblique bands; 
parenchyma 2-5 cells thick, cells flattened or 
oval to elliptical; pits simple, fairly large, 
circular to elliptical, many per cell. 

Xylem rays numerous, very fine, 1-2- 
seriate, uniseriates predominant, 5-20 cells 
high, diffuse, sometimes showing echelon 
tendency; rays homogeneous III type, with 
rounded to oval procumbent cells; pits to 
tangential walls simple, rounded. 


Tamarindoxylon antiquum sp. nov. 


General characters as for the genus. 

Vessels 60-120 (५ in dia.; 6-14 per sq. mm. 
Solitary vessels, 70 per cent; radial pairs, 
20 per cent ; radial groups of three, 10 per cent. 
Vessel elements 300-575 (७ long, intervessel 
pits 9 u in dia. 

Fibres 1300-1550 u long, 8-16 u in dia., 
walls 2-5 u thick; septate fibres 900-1150 u. 
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long, walls 2-3-5 u thick; pits 1-5-3 u in dia., 
linearly placed. 

Xylem parenchyma mostly aliform; cells 
22-35 u in dia., 65-95 p long; pits 35-75 u 
in dia. 

Xylem rays 10-18 per mm., uniseriates 
85 per cent, biseriates 15 percent; rays 15-25 u. 
broad, 5-20 cells or 60-250 u. high. 
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EXPLANATION OF PLATE 1 


Tamarindoxylon antiquum gen. et. sp. nov. 


1. Transverse section to show the nature and 
distribution of vessels and xylem parenchyma. 
x 35. 

2. Another transverse section slightly enlarged 
to show clearly the nature and distribution of fibres 


and parenchyma cells. x 70. 
3. Tangential section to show the details of xylem | 

rays. x 70. 
4. Radial section to show the homogeneous 

nature of the xylem rays. x 70. | 
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THE FOSSIL FLORA OF THE JABALPUR SERIES —3. 
SPORES AND POLLEN GRAINS 


SUKH DEV 
Birbal Sahni Institute of Palaeobotany, Lucknow 


ABSTRACT 


The present paper describes spores and pollen 
grains from the Jabalpur series exposed near Sehora 
on the Sher river, Narsinghpur district, Madhya 
Pradesh. For the classification of these spores and 
pollen grains the morphographic system of Potonié 
and Kremp ( 1955, 1956 ) and Potonié ( 1956, 1958) 
has been followed. For those forms which could not 
be accommodated in the already known genera, six 
new form-genera have been instituted. The micro- 
flora is rich in the Conifer pollen grains and the 
pollen grains of the Cycadophytes are poorly re- 
presented. Among the Pteridophyta, spores be- 
longing to the Lycopodiales, Cyatheaceae and 


Schizaeaceae are fairly common. 
I Suryanarayana and myself visited some 
of the Upper Gondwana localities in 
Madhya Pradesh in February 1957. Various 
carbonized shale samples for maceration were 
collected by Mr. Suryanarayana about 2-3 
furlongs north-east of Sehora, on the Sher 
river. He very kindly handed me the collec- 
tion for the study of microfossils. 

A short note on the microfossil composition 
from this area has already been published by 
Shrivastava (1954). The present paper 
further describes in detail both mega- and 
microspores. 

For the isolation of spores and pollen grains 
Harris’ ( 1926 ) method was followed. They 
are classified here according to the system 


of Potonié and Kremp (1955, 1956) and 
Potonié (1956, 1958 ). 


INTRODUCTION 


N a party led by Dr. M. N. Bose, Mr. 


DESCRIPTION 
Anteturma Sporites H. Pot. 
Turma Triletes ( Reinsch ) Pot. & Kr. 
Subturma Azonotriletes Luber 
Infraturma Laevigati (B. & K.) Pot. & Kr. 


CYATHIDITES CouPER 
Cyathidites australis Couper 
Pl. 1, Fig. 1 
Description — Trilete spores with concave 
sides and broadly rounded angles; 72-85 y; 
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Y-mark prominent, lips usually open, rays 
mostly not attaining the equator; exine nearly 
1-6 u thick ( opt. cut ) with fine infragranula- 
tion. 

Comparison — The Sehora specimens re- 
semble Cyathidites australis in all respects, 
except that they show clear infragranulation 
in the exine. Cyathidites australis rimalis 
Balme differs from the present spores in being 
smaller and in having a wide groove at the 
line of dehiscence. 

Sl. No. 28724-13. 


Cyathidites sp. 
PI. 1, Fig. 2 


Description — Trilete spore, equatorial out- 
line triangular having broadly rounded 
corners and deeply concave sides; measuring 
122 u; Y-mark distinct, rays extending more 
than three-fourths of the radius, lips open 
in the centre; infragranulation of the exine 
rough and even sometimes projecting through 
the exolamella. 

Comparison — Unlike C. australis, Cyathi- 
dites sp. possesses deeply concave sides and 
conspicuously infragranulate exine. The 
latter is also comparatively bigger in size. 

Sl. No. 28736-1. 


CALLISPORA N. GEN. 


Diagnosis — Trilete miospores with good 
rounded angles and + straight sides; grana or 
little pilae present in the exine; outline mostly 
smooth; exine thick, may be slightly thicker 
on the angles; Y-rays attaining equator. 

Comparison — Callispora may be compared 
with Alsophilidites (Cookson) ex Potonié 
and Gleicheniidites ( Ross ) Delcourt & Spru- 
mont. Alsophilidites shows a close similarity 
but is easily distinguished in having smooth 
exine. Gleicheniidites is also distinct from 
the present species as there too the exine is 
smooth and the triangle-edges are in the form 
of pointed arcs. Concavisporites ( Pflug ) 
Delcourt & Sprumont (R. Por. 1956, p. 15, 
Pr. 1, Fıc. 5 ) is mostly smooth and decorated 
with Kyrtome. 
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Remarks — In general shape, thick exine 
and long Y-rays, these spores appear to be 
cyatheaceous. 

Genotype — Callispora potonier n. sp. 

Type Locality — Sehora, Narsinghpur dist. 


Callispora potoniei n. Sp. 
PL MORTE 


Diagnosis — Trilete spore, Holotype 90 u; 
A-sides straight, angles rounded; exine thick 
(+3 u thick ), enriched with abundant small 
pilae or grana; outline may be smooth; 
Y-mark attains equator. 

Description — Equatorial outline of the 
spores triangular with rounded angles. Exine 
possesses numerous small grana or pilae due 
to which the wall sometimes appears to be 
radially striated. Y-rays usually open and 
the lips extending up to the ends. 

Comparison — C. potoniei resembles only 
in shape Microreticulatisporites parviretis 
Balme, but the latter is smaller in size and 
possesses a fine reticulum. 

Remarks — Although only two spores were 
found, yet these show sufficient necessary 
details as to place them under a new species. 
This species is named after Professor R. 
Potonié. 

Holotype — Pl. 1, Fig. 3; Sl. No. 28724-1. 


Callispora sp. 
Pl. 1, Fig. 4 


Description — Equator triangular, corners 
rounded with + straight sides; Y-rays open 
up to the equator; 102 u; rather larger grana 
present in the exine; exine thick, slightly 
thicker on the angles; outline smooth. 

Comparison — Callispora sp. is distinguish- 
ed from C. potoniei by its larger size, thicker 
exine and the grana or pilae are rather bigger 
and sparsely distributed. 

51. 1२०. 28723-13. 


TODISPORITES Couper 
Todisporites crassus n. sp. 
Pl. 1, Figs. 5-7 


Diagnosis — Globose spore, circular in 
equatorial outline, 80-122 (५ diameter; Y- 
mark usually attaining equator; exine + 
laevigate, thick (optical cut of wall 2-5-6u 
thick ); infragranulate, granules conspicuous 
and abundant. 

Comparison — Todisporites crassus resem- 
bles Trilites fragilis Couper (1953, Pr. 2, 
Fic. 19) only in shape and + in size. How- 
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ever, Todisporites crassus differs in possessing 
comparatively thicker exine. 


Remarks — It is not possible to put these | 


forms in any other genus except Todisporites, 
in spite of the fact that the exine is particular- 


ly much thicker. 
Holotype — Pl. 1, Fig. 5; Sl. No. 28724-6. 


Infraturma Apiculati( 8. & K. ) Pot. 
CONCAVISSIMISPORITES DEL. & SPRU. 


Concavissimisporites verrucosus Del. & Spru. | 


Pl. 1, Fig. 8 


Description — Triangular spore with deeply | 


concave sides and broadly rounded ends; 


size 98 u; exine ornamented with abundant | 


verrucae, the bases of verrucae are polygonal 
and united with one another to form a nega- 


tive reticulum; Y-mark sharply defined, arms | 


as narrow lines, not reaching equator. 

The verrucae are seen, at places, projecting 
out in the equatorial outline. 

Comparison — The spore here described 
resembles to a great extent some of the spores | 
described by Sah (1953) as Acanthotriletes 
(type 4) from Andigama, Ceylon (Pr. 2, 
Fic. 46). 

Sl. No. 28723-10. 


INIQUIORNATISPORIS N. GEN. 


Diagnosis — Miospores circular-triangular 
or subtriangular in equatorial outline; Y- 
rays reaching equator; proximal exine 
smooth, distal exine possessing larger verru- 
cae. 

Comparison — Among the verrucated 
genera reported so far there does not seem a 
type with + a triangular shape and possess- 
ing a smooth proximal exine and verrucated 
distal one. Iniquiornatisporis resembles the 


Palaeozoic genus Schopfites Kosanke in the ||| 


orientation of the verrucae, but differs from 
the latter because the genotype of Schopfites 
is absolutely rounded. 

Remarks — Only two spores were found, 
but these are well preserved and give all the 
necessary details. 


Genotype — Iniquiornatisporis suryanaraya- | 


nai n. Sp. 
Type Locality — Sehora, Narsinghpur dist. 


Iniquiornatisporis suryanarayanai n. sp. 
Pl. 2, Figs. 9, 10 


Diagnosis — Spore subtriangular, size 
138 u; Y-mark attaining equator; proximal 


N 
| 


|) 
| 
| 
| 
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exine infragranulate; distal exine verrucate, 
verrucae 6-7 X6-11 — rarely 15 u, more than 
9 on one side of Y-mark, not so densely 
placed, intervening spaces corrugated. 

Description — The verrucae are + dark. 
These are not so closely placed, but some- 
times they are seen fusing with one another. 

Comparison — I. suryanarayanai shows 
only apparent resemblance to Lygodiot- 
sporites perverrucatus Couper (1958). But 
L. perverrucatus possesses verrucae on both 
the surfaces and is circular in the equatorial 
contour. I. suryanarayanai possesses verru- 
cae only on the distal exine and is sub- 
triangular in equatorial contour. 

Holotype — Pl. 2, Figs. 9, 10; Sl. No. 
28721-1. 


BACULATISPORITES Tuomson & PFLUG 
Baculatisporites sehorensis n. sp. 
PI 01001 0311 12 


Diagnosis — Spore subcircular in equa- 
torial view; size 114X96 u; exine extra- 
reticulate; muri composed of bacula of 
variable sizes; lumina usually 3-6 across, 
sometimes even smaller, usually tetra- or 
polygonal; extrema lineamenta not smooth. 

Remarks —The muri of the reticulum inthe 
present spore are composed of small bacula. 
No genus is known so far which possesses 
this type of reticulum. Because one spore 
was found, so I am placing it only provisional- 
ly under Baculatisporites in spite of the fact 
that the bacula are better arranged than in 
all the species of this genus. 

Holotype — Pl. 2, Figs. 11, 12; Sl. No. 
28732-1. 


Infraturma Murornati Pot. & Kr. 


LYCOPODIUMSPORITES THIERGART 
Lycopodiumsporites sp. 
JEL 2 11201) 


Description — Trilete spore, + circular in 
equatorial contour; 85x79 uw; Y-rays not 
completely reaching equator; exine thick, 
proximal exine not so similarly ornamented 
with grana or pilae as the distal one; contact 
areas smooth; exine shows an extrareti- 
culum, which is partly imperfect; lumina 
squarish or polygonal, 4-8 u broad, and 
appears to have some grana; outline covered 
with muri ( projecting 3 u outward ); optical 
cut of exine 3 u thick and shows fine radial 
striations. Among the projecting muri, 


sides; 


sometimes grana or pilae are seen which are 
not higher than the muri. 

Comparison — Lycopodiumsporites sp. 
comes nearest to L. austroclavatidites Cookson 
(1953). But the spore here recorded is 
much larger in size than L. austroclavatidites. 
Moreover, the imperfect nature of the reti- 
culum of Lycopodiumsporites sp. is not yet 
fully known, so its further comparison is not 
possible at present. 

Sl. No. 28725-2. 


ERLANSONISPORITES R. Por. 


Erlansonisporites mineri n. sp. 
Pl. 2, Fig. 14 


Diagnosis — Trilete megaspores, measuring 
252-500 u; body circular, 224-400 u; Y-rays 
sharp, extending beyond the body into the 
peripheral extension of the exine; tectum 
skinny, infragranulate, 116-200 u long, 6-16 u. 
high; exine distinctly extrareticulate, infra- 
granulate, extended sidewards into an 
equatorial extension ( 15-25 wide ) which is 
little more broad towards the radii of the 
Y-mark; muri raised, 3-6 (५; lumina poly- 
gonal, 15-25 u broad. 

Description — Towards the periphery of 
the body, the angles of the muri are produced 
into fairly long and sharply pointed spines 
which are not longer than the peripheral 
extension of the exine and are fused with it. 

Comparison — E. erlansonii (Miner) R. 
Pot. is much bigger in size than E. minert. 
Unlike the present species, E. (al. Triletes ) 
sparassis ( Murray ) R. Pot. lacks the arcuate 
ridges and the latter has comparatively much 
higher plates or ridges which are either free 
or occasionally form a loose network. 

Remarks — This new species has been 
named after Mr. E. L. Miner. 

Holotype — Pl. 2, Fig. 14; Sl. No. 28723-3. 


Turma Zonales (B. & K.) R. Pot. 
Subturma Zonotriletes Waltz 
Infraturma Cingulati Pot. & Kl. 


BOSEISPORITES N. GEN. 


Diagnosis — Triangular miospores with 
rounded angles, and straight or rarely concave 
cingulum smooth, slightly thicker 
on the angles, but unlike Trilobozonosporites 
( Pant ) Pot. perfectly rounded at the angles; 
Y-rays approaching the cingulum; tectum 
present; exine over the central body sculp- 
tured. 
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Comparison — Boseisporites comes nearest 
to Simozonotriletes ( Naum.) Pot. & Kr., but is 
differentiated from the latter in the absence 
of sharply concave sides ( Pot. 1958, PL. 2, 
Fic. 14) and in possessing a tectum and 
clearly sculptured exine over the body. 
Unlike Boseisporites, Murospora Somers 
possesses comparatively a heavy cingulum. 
Murospora is also characterized by the 
absence of a tectum. 

Remarks — This new genus is named after 
Dr, M. Ne Bose. 

Genotype — Bosersporites praeclarus n. sp. 

Type Locality — Sehora, Narsinghpur dist. 


Boseisporites praeclarus n. sp. 


Pl. 2, Fig. 15 


Diagnosis — Spore triangular, 85-107 u in 
size; sides straight with rounded ends; cingu- 
lum smooth, narrower ( 3-6 u) on the sides, 
gradually thickening (4-9 uw) at angles; 
Y-mark approaching cingulum; tectum not 
high; exine laevigate, infragranulate. 

Description — The tectum in most cases is 
quite distinct, but in some it is not so clear. 
But it is present in every specimen. The 
infragranules are closely placed and im- 
part a microreticulate appearance to the 
spore coat. The cingulum sometimes appears 
radially striated, and somewhat darker. 

Comparison Bosetsporites  praeclarus 
comes nearest to Cingulatisporites floridus 
Balme ( 1957, Pr. 5, Fics. 60, 61), but the 
latter is a smaller form with a heavy cingulum 
and also differs in its ornamentation. Cya- 
thidites crassiangulatus Balme (l.c., PL. 3, 
Fics. 39-41 ) resembles B. praeclarus in shape, 
but only apparently. B. praeclarus also 
shows some resemblance to Trilites gigantis 
Cookson (1953, Pr. 1, Fics. 8, 9) in the 
nature of its cingulum. But B. praeclarus 
differs from T. gigantis in the thickness of the 
cingulum and the nature of the ornamenta- 
tion of the exine. 

Holotype — PI. 2, Fig. 15; Sl. No. 28715-3. 


Turma Barbates Mädler 


DIJIKSHRATMSPRORTTESNR Por. 


Dijkstraisporites sp. 
Pl. 3, Fig. 16 


Description — Trilete megaspore, measur- 
ing 390x330 u; body 315x300 u, subtri- 
angular; exine infragranulate and character- 
ized by having skinny infragranulated spines 
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or scales which are not uncommonly bifur- 
cated, or two partially united at the base, | 


and usually larger towards the periphery; 


Y-mark reaches the equator and possesses 


infragranulated partitioned membrane ( 37 u. 
high ); spines 18 x6-31 13 (५, not densely 


distributed, lesser on the dorsal side; equa- | 
torial membrane seems to be completely | 
encircling the body and appears to be slightly | 


larger towards the arms of Y-rays. 


Comparison — The present megaspore is | 
more comparable to Dijkstraisporites (al. | 


Triletes) decorus (Dijkst.) Pot. than D. 
(al. Triletes ) helios ( Dijkst.) Pot. However, 
D. decorus and Dijkstraisporites sp. can be 


easily differentiated in the sculpture of their | 


spore coat. In D. decorus the spore body 
possesses granular objects whereas spines are 
present in Dijkstraisporitessp. My specimen 
appears to be a new species. However, as 
only one spore with partly preserved corona 
was recovered, it is described here only as 
Dijkstraisporites sp. 

Remarks — Although Dijkstraisporites Pot. 
embraces only the reticulate, granulate to 
verrucate forms, yet I have placed my speci- 
men under this genus because except for the 
ornamentation it resembles Potonié’s genus 
in all other features. 

Sl. No. 28723-2. 


Turma Monoletes Ibrahim 
Subturma Azonomonoletes Luber 
Infraturma Psilamonoleti v.d. Hammen 


MONOLITES (Erpr.) Por. 


Monolites grandis n. sp. 
171, 13/00/0501 7, /।& 


Diagnosis — Monolete spore, _ bilateral, 
elongate-oval in equatorial view, and bean- 
shaped from the side; 126-148 X69-104 u; 
monolete slit not reaching equator; exine + 
laevigate, thick ( optical cut 4-5:5 u), infra- 
granulate. 

Comparison — The exine of these speci- 
mens is much more thicker as compared 


| 
| 
| 
| 


to the Palaeozoic genera and the spore wall 


is also striated probably due to the infra- 
granules. 


However, it is quite reasonable 


to adopt Erdtman’s Tertiary genus Monolites 
for these forms rather than to substitute a 
new genus as these forms are not of much 


stratigraphical value. Punctatosporites ellip- || 


soideus Pflug (in THoMson & Prtuc, 1953, 


p. 60, PL. 3, Fic. 45) resembles our speci- 


men in shape, but differs from it in being! 
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comparatively much smaller in size. Monolites 
sp. described by Couper (1958, 9. 149, PL. 25, 
Fics. 17, 18) resembles M. grandis in shape 
and + exine thickness, but they are much 
smaller in size. 


Holotype — Pl. 3, Fig. 17; SI. No. 28724-18. 


Turma Cystites Pot. & Kr. 
SACCARISPORITES n. GEN. 


Diagnosis — Megaspore without Y-mark; 
+ circular in outline; exine infragranulate 
to slightly granulate. 

Remarks — V. Liirzer ( 1956, p. 70, Photos 
1-6) has reported similar sacs composed of 
sporopollenin of recent Cupressacean seeds 
(1-4 mm. in size). Our specimens also appear 
to be megaspores of Gymnospermic seeds 
which have separated out during maceration. 

Turma Cystites according to Potonié and 
Kremp (1954) includes the ‘ seed-mega- 
spores ’ of Lepidocarpaceae under the genus 
Cystosporites. I now propose that the divi- 
sional range of Cystites be extended to em- 
brace other seed-like megaspores also. 

Genotype — Saccarisporites lurzeri n. sp. 

Type Locality — Sehora, Narsinghpur dist. 


Saccarisporites lurzeri n. sp. 
Poetics 19520 


Diagnosis — Megaspore + circular or oval 
in outline, and tapering to one of the sides; 
exine rather thick, + laevigate, infragranu- 
late; size 440x330 u and 1233 x 1049 u. 

Remarks — Only 2 megaspores were found. 
The surface shows numerous secondary folds 
and irregularly distributed depressions which 
may be of secondary importance. 

The specific name is after Mr. V. Lürzer. 

Holotype — Pl. 3, Fig. 20; SI. No. 28724-7. 


Saccarisporites Sp. 
PIS 1168. 21 


Description — Megaspore + circular in 
outline while somewhat flat on one side 
probably due to folds; 350x300 (५; exine 
rather thin with conspicuous infragranula- 
tions which may sometimes project out of 
the exolamella. 

Comparison — This form resembles S. /ur- 
zeri in every respect except that here the 
exine is very thin and infragranulations are 
comparatively much more conspicuous. Itis 
described as Saccarisporites sp. as only a 
single specimen was recovered. 

SI. No. 28723-1. 


Anteturma Pollenites R. Pot. 

Turma Saccites Erdtman 

Subturma Monosaccites ( Chitaley ) 
Pot. & Kr. 

Infraturma Aletesacciti Leschik 


SEHORISPORITES N. GEN. 


Diagnosis — Monosaccate grains without 
Y-mark, extrema lineamenta + circular; 
body circular; saccus too much blown out 
distally so as to form numerous secondary 
radial folds on the distal side. 

Genotype — Sehorisporites indicus n. sp. 

Type Locality — Sehora, Narsinghpur dist. 


Sehorisporites indicus n. sp. 
PIS pig 22 


Diagnosis — Monowinged grain, 126-158 u 
in diameter; body 62-76 u, circular, without 
Y-mark; exine over the body finely infra- 
reticulate; breadth of saccus a little more 
than half the radius of the entire grain; exine 
infrareticulate; lumina rather larger. 

Comparison — Sehorisporites indicus re- 
sembles the monosaccate grain figured 
by Sah (1955, Pr. 1, Fic. 17) from the Juras- 
sic of the Salt Range in having the radial 
secondary folds of the bladder on the distal 
side and in the body lacking Y-mark. Mono- 
saccate grain from the Salt Range is, however, 
quite different as it is much smaller in size 
and also the bladder possesses indistinct 
reticulations as compared to S. indicus. 
Sah’s specimen represents another distinct 
type under the form-genus Sehorisporites. 

Holotype — Pl. 3, Fig. 22; Sl. No. 28724-6. 


cf. ZONALASPORITES IBRAHIM 
cf. Zonalasporites sp. 
TEAL, Gy EE 


Description — Monowinged grain; 95x79 
u; somewhat oval or subcircular; body 
72x47 u, encircled by an equatorial velum 
(nearly 13 (५ broad ); exine infragranulate to 
infrareticulate (infragranules more clear on 
body ); muri sinuous, particularly clear on the 
velum where forming radial striations; velum 
sharply demarcated, outline wavy. 

Comparison — Only a single specimen was 
obtained; therefore, it is described here as 
cf. Zonalasporites sp. 

Zonalasporites sp. is larger in size than 
Z. ulughbeki Ibrahim and it also lacks the 
extrarugulations seen in the latter ( R. POT., 
1958, Pr. 5,.Ficr 49). 

Sl. No. 28736-7. 


48 


CIRCELLA LUBER 
Circella splendidus n. sp. 


Pl. 4, Fig. 24 


Diagnosis — Monowinged grain; equa- 
torial outline circular to subcircular (or 
+ polygonal), 132-136 x 113-124 u; central 
body + circular, 85-95 x 69-90 u; exine over 
the body shows finer infrareticulation ; lumina 
narrow, as broad as muri while little broader 
on the saccus; extrema lineamenta wavy; 
bladder with radial striations. 

Comparison — It is not possible to place 
these specimens in Tsugaepollenites Pot. & 
Ven, where the muri are overwhelmed by 
irregular rugae (warts). Moreover, it also 
does not agree with the diagnosis of Zonala- 
sporites Ibrahim and Enzonalasporites Les- 
chik wherein the striations in the velum are 
formed due to sinuous muri and also in their 
granulate exine. 

Remarks — Circella Luber is not clearly 
defined. Yet for the present these specimens 
are placed here because of the radial stria- 
tions on the velum. 


Holotype — Pl. 4, Fig. 24; Sl. No. 28725-1. 


CALLIALASPORITES N. GEN. 


Diagnosis — Equator + circular to oval; 
body + circular, subcircular to triangular; 
grain complex, body encircled by an equa- 
torial bladder, which may be incomplete to 
appear 3 separate bladders or a position in 
between; bladders smaller and + of same 
breadth unlike Alatisporites; Y-mark absent 
(or a very vestigial Y-fold present ); exine 
over the body and bladders infra- to extra- 
granulate. 

Discussion — Balme (1957) described 
three new species under the genus Zonala- 
pollenites, as Z. dampieri, Z. trilobatus and 
Z. segmentatis. Similar grains were also 
recovered from Sehora, and for all these a new 
forin genus Callialasporites is proposed here. 
Because Zonalapollenites Pflug (in THoms. & 
Pr1., 1953 ) is equivalent or synonymous to 
Tsugaepollenttes Pot. & Ven (see R. Por. 
1958, p. 48). And the type of velum found 
in Tsugaepollenites is missing in the grains 
described under Callialasporites. Moreover, 
Callialasporites includes forms with a good 
many variations in the form of body and the 
number of bladders, but having the same type 
of wings. All the different species of Calli- 
alasporites show just a transition from one 
form to the other. 
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Callialasporites is also differentiated from 


Alatisporites by its smaller wings which are 


usually as broad in the middle as at the ends | 


and are with a faint sculpture. 
Alatisporites possesses a distinct Y-mark. 
Genotype — Callialasporites (al. 


Fic. 91) comb. nov. 


Type Locality — W. Australia, Broome 


Moreover, | 


Zonala- 
pollenites ) trilobatus (BALME, 1957, PL. 8, | 


No. 3 Water Bore, Canning Basin, Jarlemai | 


Siltstone, Oxfordian. 


Callialasporites monoalasporus n. sp. 
Pl. 4, Fig. 25 


Diagnosis — Grain monowinged; equa- 
torial contour oval; 94-107 x 88-98 u; body 
oval in equatorial outline (size 72-86 x 56- 
72 1), distinctly separated from an equatorial 


9-19 u broad and minutely granulate bladder | 


by a conspicuous fold (which is usually 
incomplete ), exine minutely infra- to extra- 
granulate; Y-mark absent; radial folds on the 
bladder absent (rarely seen ). 

Remarks — Sometimes there are little in- 
cisions on the bladder so as to give a trilobed 
appearance. 

Comparison — Callialasporites  monoala- 
sporus is differentiated from C. (al. Zonala- 
pollenites ) dampieri ( Balme ) by the lack of 
frilled nature of the bladder and the body 
being demarcated from the bladder by a 
thick band. 

Holotype — PI. 4, Fig. 25: Sl. No. 28723-9. 


Callialasporites (al. Zonalapollenites) dampieri 
( Balme ) comb. nov. 


Pl. 4, Figs. 26, 27 
1953; Euryzonotriletes ( type second ) Sah, 
Pl. 1, Photo 14. 
Description — Equatorial outline + cir- 


cular; 70-85 u; body + circular or roundly | 


subtriangular (53-70 w), possessing an 
equatorial narrow bladder which is rarely 
slightly 3-lobed; exine infragranulate; no 
Y-mark seen; bladder infragranulate, 9-12 


u wide, possessing a good number of radial 


folds which give it a frilled appearance. 
Sl. Nos. 28724-14, 28736-9. 


Callialasporites (al. Zonalapollenites) trilobatus | 


( Balme ) comb. nov. 
Pl. 4, Figs. 28, 29 


Description — 85-101 u; subtriangular; 
body triangular to subtriangular ( 56-75 u.) 


’ 


possessing 3 equatorially attached bladders | 


which sometimes are narrowly attached at 
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the body angles and give a trilobed appear- 
ance; Y-mark absent, sometimes a fold may 
be seen like the Y-mark (Pies bites 29) ) 5 
exine of central body infragranular and 
rugose; bladders 19-25-31 u broad, infra- 
granulate to indistinctly granulate, some- 
times showing radial folds. 
Sl. Nos. 28723-11, 28736-11. 


cf. Callialasporites sp. 
Pl. 4, Figs. 30, 31 


Description — Triwinged grain, subcir- 
cular in outline; size 95x76 u; body large, 
spherico-triangular, 75x60 u, exine sub- 
granular; Y-mark prominent, rays with thick 
and wavy margins, reaching to the periphery ; 
bladders three, equatorially placed, touching 
each other at one or two ends, 22 u broad, 
and possessing radial convolutions; exine 
finely extragranulate. 

Remarks — This spore possesses a distinct 
Y-mark unlike the previous three species des- 
cribed above. Somewhat similar Y-mark is 
also observed by Hughes and Couper ( 1958, 
Fic. 1, c & d) in their specimens described 
by them as Zonalapollenites cf. dampieri. 

Sl. No. 28723-4. 


Subturma Disaccites Cookson 
Infraturma sStriatiti Pant 


STRIATITES Pant 
Striatites indicus n. Sp. 
Pl. 4, Fig. 32 


Diagnosis — Biwinged grain; 66-82 x 100- 
117 u; body usually circular or sometimes 
quadrangular, 41-54 u across; cap with rather 
coarse infrareticulation and possessing an 
equatorial rim and 5-8 stripes ( usually 6 u 
broad ) placed parallel to the breadth of the 
body; wings longer than body, 63-81 x 41-57 
u, with coarser infrareticulation and leaving 
6-12 u broad space in between. 

Remarks — Usually the central body is 
rounded, but + flattened forms have also 
been seen. This is probably due to preser- 
vation. The wings are attached ventrally 
by a thick rim. 

Comparison — Both  Striatites  sewardi 
( Virkki) Pant and S. cancellatus ( Balme & 
Henn.) Pot. are smaller forms, while S. 
richteri ( Klaus ) Pot. is comparatively larger 
in size. S. indicus resembles closely in size and 
shape the grain (Pr. 3, Fic. 4) figured by 
Ghosh and Sen (1948). But in Ghosh and 
Sen’s specimen the striations are divergent 


and not parallel as in S. indicus. The grain 
( PL. 3, Fic. 1) figured by them is compara- 
tively larger in size and possesses larger 
number of striations. 

Holotype — PI. 4, Fig. 32; Sl. No. 28724-12. 


Striatites sp. 
Pl. 4, Fig. 33 


Description — Bisaccate grain; 80120 y; 
body globose, 60 (५ across; cap possesses near- 
ly 9 stripes ( 3-6 (५ broad); exine with fine 
infrareticulum; bladders 80x54 u, symme- 
trically placed, leaving 26 y space in between, 
and having coarser infrareticulum. 

Comparison — Striatites sp. is quite distinct 
from S. indicus in its possessing much larger 
body and greatly spaced wings. Only a 
single grain was found. 


Sl. No. 28724-14. 


PROTOSACCULINA MALAWKINA 
Protosacculina sp. 
Pl. 5, Fig. 34 


Description — Pollen grains with very 
reduced bladders; size 90 x 114 u; body oval, 
longer than broad, 90 x 60 [५ ; proximal surface 
having 13, + parallel stripes ( 4-6 u broad ); 
exine faintly sculptured; bladders 62 x 52 u, 
with narrow distinct infrareticulum. 

Remarks — Only a single grain was found. 

Sl. No. 28724-10. 


Protosacculina sp. 
Pl. 5, Figs. 35, 36 


Description — Body + spherical with 9-10 
stripes placed parallel to the breadth of the 
body, leaving very narrow spaces in between ; 
striations broad in the middle while narrow- 
ing and converging at the two ends; exine 
with fine infragranulation; bladders reduced 
and placed symmetrically on the sides; exine 
with bigger infragranules which are closely 
placed and united, giving an appearance of a 
reticulum. 

Remarks — Only two grains were found, but 
in both one of the wings is folded over the 
body. The sizes of the two specimens are 
given below in their folded condition. 

Pl. 5, Fig. 35: Whole size — 186x142 u 
( being folded laterally ). Body — diameter 
148 u (?). Wings — 182x 36 u. 

Pl. 5, Fig. 36: Whole size — 100x95 u 
( being folded laterally ). Body — diameter 
86 u. Wings — 94x14 u. 

Comparison — In striated body and re- 
duced bladders Protosacculina sp. resembles 
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well with the description of Malawkina’s 
Rhaetic genus Protosacculina. It is not 
possible to place the present spores in the 
genus Vittatina Luber (1940), because in 
this genus the sacci are absolutely shrunken. 
These Sehora grains appear to be a new 
species, but because of lack of more specimens, 
these are for the present described as Proto- 
sacculina Sp. 
Sl. Nos. 28724-20, 28724-14. 


STRIATOPODOCARPITES (SORITSCHEWA & 
SEDOWA ) EX R. Por. 


Striatopodocarpites balmei n. sp. 
11105, Le 7 


Diagnosis — Biwinged pollen grains, 88- 
100 x 129-158 u in size; body + circular to 
oval, 75-90 x70 u; cap possesses 6-8 stripes 
(9-15 u broad ) placed nearly parallel to the 
longer axis; bladders larger than body, 88-100 
x 57-76 u, having coarse infrareticulum. 

Remarks — The specific name has been 
given after Mr. B. E. Balme. 

Holotype — PI. 5, Fig. 37; Sl. No. 28736-1. 


Striatopodocarpites sp. 
Pl. 5, Fig. 38 


Description — Bisaccate, 90 x 140 u; body 
81x50 u (perhaps laterally shrunken? ), 
possessing nearly 7 narrow stripes placed 
obliquely in the middle of the proximal sur- 
face; exine infragranulate; bladder 92 x 62 y, 
highly convex with coarser infrareticulation 
and leaving 22 u space in between. 

Comparison — Striatopodocar pites sp. differs 
from S. balmei in possessing much narrower 
and oblique stripes, and from S. (al. Taeniae- 
sporites) antiquus (Leschik, 1956, Pr. 22, 
Fic. 4) Pot. in having a longer spore body 
and thinner striations. 

Sl. No. 28723-6. 


Infraturma Disacciatrileti ( Leschik ) 


R. Pot. 
PITYOSPORITES (SEwarp ) R. Por. 


Pityosporites sp. 
PI. 5, Figs. 39-41 


Description — Bisaccate grains, 72-95 x 95- 
141 u; body circular in equatorial view; 
usually somewhat longer, sometimes broader 
while triangular to subtriangular in lateral 
view, 60-95 x 62-85 u; proximal exine thicker 
with narrow infrareticulum, rarely appearing 
slightly granular; distal exine thin with faint 
sculpture; bladders ventro-laterally placed, 


shorter than or sometimes as long as the 
body, occasionally both body and wing of 
+ equal size, 66-91 41-63 u; exine with 
narrow and rather coarser infrareticulum. 

Sl. Nos. 28715-2, 28736-9, 28736-10. 


Pityosporites sp. 
Pl. 6, Fig. 42 


Description — Bisaccate grains of diploxy- 
lonoide type; 92-107 x 80-88 u; body oval, 
longer than broad, 80-100 X 58-63 u; exine 
with narrow infrareticulum which also 
appears to be infragranulate; bladders longer 
than body, narrow, 92-107 x 44-54 u, with 
narrow infrareticulum. 


sl. No. 28723-15. 


Pityosporites sp. cf. P. grandis (Cookson ) 
Balme 


Pl. 6, Fig. 43 


Description — Bisaccate grain, equatorial 
outline oval; 79101 u in size; body indis- 
tinct (72x44? u), finely infrareticulate; 
bladders symmetrically placed and leaving a 
fairly spaced furrow in between; exine thick, 
infrareticulate; lumina as broad as muri. 

Remarks — Only a single grain was found. 

SL No. 28724-11. 


Pityosporites sp. 
Pl. 6, Figs. 44, 45 


Description — Bisaccate pollen grains; 
equatorial outline oval; 92-110 X 119-126 u; 
body distinct with clearly demarcated out- 
line, longer than broad, 91-110x 53-68 u; 
distal exine thin, + smooth, proximal exine 
faintly sculptured; bladders placed symme- 
trically on either side, 92-104 x 50-55 u, with 
thicker and distinctly infrareticulate exine, 
and leaving a fairly broad furrow in between. 

Comparison — Pityosporites sp. is distin- 
guished from Pityosporites sp. cf. P. grandis 
( Cookson ) Balme by its larger size and well- 
demarcated body. 

Remarks — Pityosporites sp. shows a few 
folds on the distal exine of the spore body. 
Only a few grains are found, and they too 
do not furnish constant characters regarding 
the folds. 

Sl. Nos. 28723-14, 28724-13. 


Pityosporites sp. 
Pl. 6, Fig. 46 


Description — Size 85x 142 u; body 85x 
82 y, subcircular with greatly convex 
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longitudinal walls; proximal exine thicker, 
infragranulate and showing a biconvex rup- 
ture parallel to the breadth of the body, 
distal exine thin showing fine infrasculpture ; 
bladders smaller than body, 79 X 57 u; exine 
finely infragranular. 

Sl. No. 28724-17. 


PROTOPINUS BOLCHOWITINA 


Protopinus angustisulcus n. sp. 
Pl. 6, Figs. 47, 48 


Diagnosis — Bisaccate grains with very 
narrow furrow; size 90-118 x 124-154 u; out- 
line oval; body usually indistinct, + oval, 
much smaller than bladders, 54-80 x 51-54 u; 
bladders larger, covering body symmetrically 
on both sides and leaving a very narrow 
streak-like furrow in between; exine with 
faint and narrow infrareticulum. 

Comparison — Protopinus subluteus Bolk. 
21956, pP. 913 Br. 14, Fic. 160) and P. late- 
brosa Bolk. (l.c., p. 91; Pr. 14, Fic. 161 ) are 
comparable to P. angustisulcus. P. angusti- 
sulcus differs from P. subluteus and P. late- 
brosa essentially in being larger in size and 
possessing a very narrow furrow in between 
the wings. P. angustisulcus shows apparent 
resemblance in shape to some of the pollen 
grains (Pr. 11, Fics. 33, 37, 38) described 
by Ramanujam (1957) from Vemavaram. 
All these grains figured by Ramanujam are 
smaller in size and possess a much wider 
furrow in between the wings as compared to 
P. angustisulcus. 

Remarks — The genus Protopinus is not 
well diagnosed. But at present I am des- 
cribing these grains under this genus only 
provisionally. 

Holotype — PI. 6, Fig. 47; Sl. No. 28724-17. 


Infraturma Pinosacciti ( Erdt.) R. Pot. 


ALISPORITES DAUGHERTY 
Alisporites sp. 
Pl. 6, Fig. 49 


Description — Bisaccate, 126 x 152 u; body 
+ tetragonal, 116x102 u exine thin, 
very faintly infrareticulate and laevigate; 
bladders 126 X 85 u, broadly convex, leaving 
a narrow furrow in between, infrareticulate. 

Comparison — Podocarpus tricocca ( Mal.) 
Bolk. (1956, Pr. 23, Fic. 232) resembles 
closely Alisporites sp. in the shape of 
the body and the orientation of the bladders. 
But in P. tricocca the spore body is compa- 
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ratively much smaller in size in proportion to 
the wings as compared with Alisporites sp. 
Only a single grain was found. 

Sl. No. 28724-16. 


PROTOCONIFERUS Botcu. 
Protoconiferus grandis Bolk. 
Pl. 7, Figs. 50, 51 


Description — Bisaccate grains; outline + 
circular; diameter 104-132 u; bladders cover- 
ing the body on both the sides and leaving a 
very narrow streak-like slit in between; body 
difficult to make out, sometimes its outline 
shines through the sac and is + circular, 
97-126 x 95-116 u; exine of bladder conspi- 
cuously infrareticulate ; lumina usually penta- 
gonal ( broader in the middle while narrow- 
ing towards the slit and edges ), 2-5 u broad; 
muri slightly thick. 

Comparison — These specimens resemble 
Protoconiferus grandis Bolkhovitina (1956, 
PL. 13, Fic. 153 ) in every respect except that 
the size range of Bolkhovitina’s specimens is 
much larger ( 162-170-178 u). 

Sl. Nos. 28736-3, 28736-4. 


Infraturma Podocarpoiditi Pot., Thoms. & 
Thierg. 


PLATYSACCUS (Naum.) Por. & KL. 


Platysaccus sp. 
1718 ESS? 


Description — Biwinged, 78X104-110 u; 
body + circular to oval, diameter 47 (५; exine 
thin, finely sculptured, infragranulate or 
infrareticulate and possessing a ring around 
the periphery of the body; bladders 75x 53 u, 
longer than the body, placed symmetrically 
on either side and leaving 9 u. furrow in be- 
tween; exine with fine infrareticulation. 

Comparison — The present species appears 
to be distinct from Platysaccus papilionis Pot. 
& Kl. in their much thinner exine of the body. 

Remarks — Only a single grain of Platy- 
saccus Sp. was found. 

SL No. 28724-17. 


PODOCARPIDITES (Cooxson ) R. Por. 
Podocarpidites sp. 
al, 800 00 Se 


Description — Bisaccate grain, 88x 135 u; 
body circular, 70 u. in diameter, with a rim- 
like structure around its periphery; upper 
coat roughly granulate, lower thin; bladders 
88 x 58 u, projecting beyond the body, leaving 
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27 u furrow in between; exine coarsely infra- 
reticulate; lumina narrow. 

Comparison — Podocarpidites sp. resembles 
in shape Podocarpus multiformis Bolk. ( 1956, 
Pr. 25, Fic. 239). Butsthe former ditters 
from P. multiformis in possessing absolutely 
rounded body. In P. multiformis the body 
is oblong. 

SI. No. 28715-3. 


Podocarpidites sp. 
Pl. 7, Fig. 54 

Description — Bisaccate grain measuring 
35x57 u; body broad (25x31 u), proximal 
exine thick, infragranulate, granules some- 
what larger and at some places even project- 
ing outwards; bladders larger than the body, 
35x25 u, with coarse and narrow infrareti- 
culum. 

Comparison — In the smaller size and + in 
shape the present grain is comparable to 
Podocarpus multesima Bolk. (1956, Pr. 24, 
Fic. 235). But both these can be easily 
diffrentiated as the body of the grain in P. 
multesima is + circular but flattened in 
Podocarpidites sp. Moreover, the exine of 
the body in the former (as it appears from 
the illustration ) is much less granulate as 
compared to the latter. 

sl. No. 28724-21. 


Subturma 


PODOSPORITES Rao 


Polysaccites Cookson 


Podosporites variabilis n. sp. 
Pl. 7, Figs. 55-58 


Diagnosis — Grains with 3-4 bladders; 
body + circular in equatorial contour while 
the dorsal surface bulging out as a hemisphere 
in the lateral view, 41-63 u. ( sometimes 69 u. ) 
x 31-57 u. ( sometimes 60 u); proximal exine 
much thicker (1:5-2-5 u) and infra to finely 
extragranulate; distal exine thin, faintly 
sculptured; bladders distally attached, 
samller than the body, 18x 15-36 u ( some- 
times 52 x 37 u ), infrareticulate. 

Comparison — P. variabilis with its large 
size, coupled with variable wings, appears to 
be quite distinct. The smallest grain ( PL. 7, 
Fic. 55) of P. variabilis resembles in shape 
P. tnpaksht Rao, but differs from the 
latter in being still bigger in size. The pre- 
sent specimens are classified under Podo- 
sporites Rao (1943), mainly it is a Jurassic 
genus. 


Holotype — PI. 7, Fig. 55; Sl. No. 28736-1. 


Turma Aletes Ibr. 
Subturma Azonaletes (Luber) Pot. & Kr. 
Infraturma Granulonapiti Cookson 


ARAUCARIACITES Cookson 
Araucariacites indicus n. sp. 


Pl. 7, Fig. 59 


Diagnosis — Diameter 82-117 u (mean | 


94 u); equatorial contour circular, usually 
flattened and showing numerous folds; exine | 


thin (optical cut of wall 1-1-5 u thick ) and | 


subgranular; granules very small and closely 
placed. 


Remarks — Araucariacites indicus resembles | 
A. australis Cookson ( 1947, p. 130, Pr. 13, | 
Fics. 1-4) to a great extent, but these Sher | 


river forms are usually larger in dimension. 


Holotype — PI. 7, Fig 59; Sl. No. 28723-4. 


Infraturma Subpilonapiti ( Erdt.) Vimal 


DUPLICISPORI GES (LESCHIEK ) 10 1701 


Duplicisporites serenus n.sp. 
P1.274212260 


Diagnosis — Equatorial outline subtrian- 
gular or subcircular, 63-79x 72-85 u; exine 
wholly set with numerous verrucae ( 3-4:5 u 
wide), which are usually irregularly conti- 
guous and form long and irregular spirals; 
Y-mark doubtful. 

Comparison — D. serenus is much larger in 
size and its verrucae are also more developed 
than all the reported species of Duplici- 
sporites ( Leschik ) Pot. 

Holotype — PI. 7, Fig. 60; Sl. No. 28736-7. 


Turma Monocolpates Iversen & 
Troels-Smith 
Subturma Intortes (Naumova) R. Pot. 


GINKGOCYCADOPHYTUS SAMOILOWITZ 


Ginkgocycadophytus (al. Entylissa ) deterius 
( Balme) comb. nov., var. majus n. var. 
Pl. 7, Fig. 61 

Diagnosis — Monocolpate grains, 122-148 
X47-63 u; elongate with a long furrow join- 


ing the two ends; folds run parallel to the | 


furrow and disappear at the ends where the 


furrow opens broadly; exine very faintly | 


infragranulate. 

Comparison and Discussion — Balme (1957) 
described some grains as Entylissa deterius 
( PL. 6, Fics. 75-77). But the genus Enty- 


lissa Naum. is synonymous of Ginkgocycado- | 


phytus Samoil ( see R. POTONIÉ, 1958, p. 93 ). 
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So Balme’s specimens should be described 
under the latter genus. The present grains 
resemble in shape Balme’s specimens, but 
differ in their being comparatively much 
larger in size. 

Holotype — PI. 7, Fig. 61; Sl. No. 28723-6. 


Subturma Retectines ( Malawkina ) R. Pot. 


GINKGORETECTINA MALAWKINA 


Ginkgoretectina vastus n. sp. 
Pl. 8, Figs. 62, 63 


Diagnosis — Grains monocolpate, 150-216 
x 69-96 uw; outline boat-shaped with usually 
pointed ends ( sometimes slightly rounded ) ; 
colpus extends from one end to the other; 
exine very faintly infragranulate or infra- 
reticulate, and slightly thick. 

Remarks — These pollen grains are usually 
distorted and are much broader in the middle 
while narrowing sharply towards the ends. 
All these have been placed under the genus 
Ginkgoretectina. I very much doubt it 
whether they have anything to do with 
modern Ginkgo. 

Holotype — PI. 8, Fig. 62; Sl. No. 28724-17. 


MONOSULCITES (ERDT.) COUPER 


Monosulcites couperi n. sp. 
Pl. 8, Fig. 64 


Diagnosis — Elliptical in lateral view, 103- 
139 47-69 u; broader in the middle and 
narrowing abruptly towards the rounded 
ends; colpus extends from one end to the 
other; exine thick, infragranulate, at some 
places grana coming out of exolamella. 

Remarks — These grains are usually pre- 
served in the lateral position and the ends of 
most of the specimens appear pointed. But 
those grains which are not preserved in lateral 
view show rounded ends. 

Comparison — M. couperi is comparable to 
M. subgranulosus Couper ( 1958 ) in its thick 
and subgranular exine and + in shape. 
But Couper’s specimens are considerably 
smaller in size than M. couperi. 

Holotype — PI. 8, Fig. 64; Sl. No. 28723-10. 


INCERTAE SEDIS 
Specimen — A (Pl. 8, Fig. 65) 
Description — Megaspore 510 u in size. 
Body (460 u in diameter) spherical, but 
shows numerous folds due to bad preser- 


vation. The folds apparently appear to 
form a broad reticulum. There appears to 


be a Y-mark with tectum, but it is very 
difficult to say so with certainty because of 
the numerous folds and bad preservation. 
The body appears to be surrounded by a 
broad equatorial flange which is perhaps 
slightly broader and pointed at radii of 
the Y-rays (breadth at radii of Y-rays= 
60-100 ). Exine richly and conspicuously 
infragranular, both on the body and on the 
flange. 


SI. No. 28724-4. 
Specimen — B (Pl. 8, Fig. 66) 


Description — Megaspore 250 x 230 (५; sub- 
circular in equatorial outline; exine cons- 
picuously infragranulate and extrareticulate; 
muri of reticulum slightly raised; lumina 
3-9 u. broad, irregular and 4-6-angled ; Y-mark 
very doubtful. 

Sl. No. 28724-8. 


Specimen —C (PI. 8, Fig. 67) 


Description — Trilete spore, 98x82 u; 
equatorial contour oval or subcircular; body 
93x72 u; exine infragranulate, but at several 
places grana are seen projecting out; Y-rays 
prominent, thick, slightly raised, arms reach- 
ing equator where the ends of Y-mark are 
seen to be joined by a curvatura which has 
nearly the same breadth as the Y-rays and 
encircles the spore body equatorially. 

Sl. No. 28724-14. 


Specimen — D (PI. 8, Fig. 68) 


Description — Monosaccate, 168x222 u; 
equatorial contour subtriangular, with 2 
longer sides, sides convex with rounded ends; 
body 110x145 u, of similar outline, and 
possesses three internal folds parallel and 
close to the three sides ( the folds are broader 
in the middle, while narrowing towards the 
ends); an open triangular rupture is seen 
on the distal side; exine thin with faint sculp- 
ture; body is engulfed by infrareticulately 
marked bladder which leaves a narrow trian- 
gular space (63x22 (५) on the distal side; 
bladder broader on the sides of the body than 
at angles. 

SI. No. 28724-3. 


Specimen —E (PI. 8, Fig. 69) 


Description — Monosaccate, 82X136 u; 
equatorial outline elongate - oval; body 
oval, 53x 76 u, possessing on the proximal 
side 4-5, 6-12 u broad, stripes; exine 
finely infrareticulate; bladder encircling 
the body equatorially and more developed 
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along the long axis of the grain; exine with 
prominent but narrow infrareticulum ; lumina 
as broad as muri. 


Sl. No. 28723-4. 


DISCUSSION 


In the Narsinghpur district the outcrops 
of the Upper Gondwana rocks are exposed at 
various places near Sehora. Out of twenty- 
five different shale samples collected from 
them, only eight carbonaceous samples 
yielded microfossils. The lowermost black 
carbonaceous bed (sample Nos. 28724 and 
28736) was found to be the richest in spore 
contents. 

The present study supports the observation 
made by Shrivastava (1954) so far as the 
occurrence of schizaeaceous spores are con- 
cerned, but differs in other respects. Spores 
belonging to Lycopodiales and Cyatheaceae 
are also fairly well represented in my prepa- 
rations. Shrivastava found in his shale 
samples the predominance of bennettitalean 
pollen grains; I found them to be extremely 
rare in my slides. Whereas my samples are 
rich in conifer pollen grains, Shrivastava 
failed to notice any. Unlike Shrivastava, 
the angiospermic pollen grains belonging to 
the Magnoliaceae have so far not been observ- 
ed by me in any of my slides. 

As compared to the other Mesozoic micro- 
flora, the Andigama shales which show a 
closer affinity with the Rajmahal series ( SAH, 
1955 ) have a few spores similar to the Jabal- 
purs, such as Callialasporites dampieri and 
Concavissimisporites verrucosus. The cycado- 
phytic and triwinged conifer grains which 


are quite abundant in the Rajmahal Hills 
( VisHNU-MiTTRE, 1954) are comparatively 
poorly represented here. In the fewer 
number of the cycadophytic pollen grains the 
Jurassic microflora of the Salt Range ( SAH, 
1955 ) may be compared to the present micro- 
flora. But in the Salt Range such a richness 
of winged grains, as is found here, is lacking. 
The spore assemblage described by Rama- 
nujam (1957) from Vemavaram possesses 
some winged grains comparable to that of the 
present winged grains. But the winged grains 
are relatively more abundant in the latter. 

The beds of the Jabalpur series exposed 
near Sehora, as compared to the above-men- 
tioned Mesozoic deposits in India, show a 
great diversity and richness of winged pollen 
grains with relatively poor cycadophytic 
grains and thus appear to be younger than the 
Rajmahal series and the other localities cited 
above. This observation is further support- 
ed by the occurrence of Weichselia and Ony- 
chiopsis ( BosE & SuKH DEV, 1959). So far 
these two pteridophytic genera are not known 
from the Rajmahal series and not even from 
Mesozoic of Cutch which is supposed to be 
Wealden in age. 
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EXPLANATION OF PLATES 


( All photomicrographs magnified X 500, unless otherwise stated ) 


PLATE 1 


1. Cyathidites australis Couper; Sl. No. 28724-13. 

2. Cyathidites sp.; Sl. No. 28736-1. 

3. Callispora potoniei n. gen.; n. sp.; Holotype, 
90 u, SI. No. 28724-1. 

4. Callispora sp.; Sl. No. 28723-13. 

5-7. Todisporites crassus n. sp.; Fig. 5, Holo- 
type, 96 u, SI. No. 28724-6; Fig. 6, Lateral view, 
Sl. No. 28724-21; Fig. 7, Spore showing short 
Y-rays, Sl. No. 28721-2. 

8. Concavissimisporites verrucosus Del. & Spr.; 
Sl. No. 28723-10. 


PLATE 2 


9, 10. Iniquiornatisporis suryanarayanai n. gen.; 
n. sp.; Fig. 9, Holotype, showing smooth proximal 
exine, 138 u, Sl. No. 28721-1; Fig. 10, Same spore, 
distal exine at focus, showing numerous verrucae. 

11, 12. Baculatisporites sehorensis n. sp.; Fig. 11, 
Holotype, 114 x 96 (५, Sl. No. 28732-1; Fig. 12, Same 
spore. 

"3. Lycopodiumsporites sp.; Sl. No. 28725-2. 

14. Erlansonisporites mineri n. sp.; Holotype, 
340 u, Sl. No. 28723-3 ( x 100). 

15. Boseisporites praeclarus n. gen.; n. sp.; Holo- 
type, 100 u; SI. No. 28715-3. 


PLATE 3 


16. Dijkstraisporites sp.; Sl. No. 28723-2 ( x 100). 
17, 18. Monolites grandis n. sp.; Fig. 17, Holotype, 


154 x94 u, SI. No, 28724-18; Fig. 18, Lateral view, 
SI. No. 28724-21. 

19, 20. Saccarisporites lurzeri n. gen.; n. SP.; 
Fig. 19, Showing numerous secondary folds, SI. 
No. 28724-5 ( x 100); Fig. 20, Holotype, 1233 x 
1049 u, Sl. No. 28724-7 ( x 50). 

21. Saccarisporites sp.; Sl. No. 28723-1 ( x 100). 

22. Sehorisporites indicus n. gen.; n. sp.; Holo- 
type, 158 u diameter, Sl. No. 28724-6. 

23. cf. Zonalasporites sp.; Sl. No. 28736-7. 


PLATE 4 


24. Circella splendidus n. sp.; Holotype, 136 u, 
Sl. No. 28725-1. 

25. Callialasporites monoalasporus n. sp.; Holo- 
type. 106 x 90 u, SI. No. 28723-9. 

26, 27. Callialasporites dampieri ( Balme ) comb. 
; Fig. 26, Sl. No. 28724-14; Fig. 27, Sl. No. 
28736-9. 

28, 29. Callialasporites trilobatus ( Balme ) comb. 
nov.; Fig. 28, Sl. No. 28723-11; Fig. 29, Exine 
showing folds which may be mistaken for the Y- 
mark; Sl. No. 28736-11. 

30, 31. cf. Callialasporites sp.; Fig. 30, Sl. No. 
28723-4; Fig. 31, Y-mark at focus, same 
grain. 

32. Striatites indicus n. sp.; Holotype, 68 x 110 u, 
SI. No. 28724-12. 

33. Striatites sp.; Sl. No. 28724-14. 
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PLATE 5 


34. Protosacculina sp.; Sl. No. 28724-10. 

35, 36. Protosacculina sp.; Fig. 35, Sl. No. 28724- 
20; Fig. 36, Sl No. 28724-14. 

37. Striatopodocarpites balmei n. sp.; Holotype, 
102 x 160 u, Sl. No. 28736-1. 

38. Striatopodocarpites sp.; Sl. No. 28723-6. 

39-41. Pityosporites sp.; Fig. 39, SI. No. 28715-2; 
Fig. 40, Sl. No. 28736-9; Fig. 41, Sl. No. 28736-10. 


PLATE 6 


42. Pityosporites sp.; Sl. No. 28723-15. 

43. Pityosporites sp. cf. P. grandis (Cookson ) 
Balme; Sl. No. 28724-11. 

44,45. Pityosporites sp.; Fig. 44, Sl. No. 28723-14; 
Fig. 45, SI. No. 28724-13. 

46. Pityosporites sp.; Sl. No. 28724-17. 

47, 48. Protopinus angustisulcus n. sp.; Fig. 47, 
showing the smaller body faintly; Holotype, 118 x 
154 u, Sl. No. 28724-17; Fig. 48, Sl. No. 28724-17. 

49. Alisporites sp.; Sl. No. 28724-16. 


PLATE 7 


50, 51. Protoconiferus grandis Bolk.; Fig. 50, 
Sl. No. 28736-3; Fig. 51, Sl. No. 28736-4. 


52. Platysaccus sp.; Sl. No. 28724-17. 

53. Podocarpidites sp.; Sl. No. 28715-3. 

54. Podocarpidites sp.; Sl. No. 28724-21. 

55-58. Podosporites variabilis n. sp.; Fig. 55, 
Holotype, 36x42 u, Sl. No. 28736-1; Fig. 56, Sl. | 
No. 28724-17; Fig. 57, Sl. No, 28736-7; Fig. 58, | 
Sl. No. 28724-19. 

59. Avaucariacites indicus n. sp.; Holotype, 112 (५, 
Sl. No. 28723-4. | 

60. Duplicisporites serenus n. sp.; Holotype, 90 ७, | 
SI. No. 28736-7. 

61. Ginkgocycadophytus deterius ( Balme) comb. 
nov., var. majus n. var.; Holotype, 122x50 u, Sl. 
No. 28723-6. 


PLATE 8 


62, 63. Ginkgoretectina vastus n. sp.; Fig. 62, 
Holotype, 216x96 u; Sl. No. 28724-17; Fig. 63, 
Sl. No. 28736-7. 

64. Monosulcites couperi n. sp.; Holotype, 136 x 
70 u, Sl. No. 28723-10. 

65. Specimen A; Sl. No. 28724-4 (x 100). 

66. Specimen B; Sl. No. 28724-8 ( x 100) 

67. Specimen C; Sl. No. 28724-14. 

68. Specimen D; Sl. No. 28724-3. 

69. Specimen E; Sl. No. 28723-4. 
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STUDIES ON THE FOSSIL FLORA OF THE JABALPUR SERIES 
FROM THE SOUTH REWA GONDWANA BASIN — 
ZEONYCHIORSIS PARADOXUS-N.SP: 


M. N. BOSE & SUKH DEV 
Birbal Sahni Institute of Palaeobotany, Lucknow 


ABSTRACT 


Both sterile and fertile pinnules of Onychiopsis 
paradoxus n.sp. have been described here. Sterile 
pinnules are irregularly wedge-shaped and are mostly 
lobed. Fertile pinnules are elliptical and have 
numerous smooth-walled trilete spores. 

In the light of the present findings the affinities 
of the genus Onychiopsis Yokoyama have been 
further discussed. 


INTRODUCTION 


18 HE plant material herein described was 
collected by Sukh Dev in March 1958 
and February 1960 from four localities 

near Bansa and Chandia. Out of these two 
specimens have already been figured by Bose 
and Sukh Dev (1959). All the specimens 
gathered are fragmentary and belong to the 
fertile region. Only the fragment from 
Tekan, about 14 miles SE. of Jhala, has both 
sterile and fertile pinnules. The material 
from the two localities near Bansa (4 mile 
NNW. and 4 mile NE.) comprised a number 
of dark carbonaceous shales all having well- 
preserved fertile pinnae. A single specimen, 
in counterparts, from Patparha near Chandia 
is also from the fertile region, but it is preserv- 
ed only in the form of an impression. Well- 
preserved spores could be obtained from all 
the specimens except this last specimen. 
Diagnosis and description of Onychiopsis 
paradoxus is based on the observations made 
on all these specimens. As they resemble 
each other in gross features and in the charac- 
ter of spores, they have all been included 
under the same species. 


Onychiopsis paradoxus n. sp. 
Pl. 1, Figs. 1-9 and Pl. 2, Figs. 10-20; Text-figs. 1-3 


Diagnosis — Frond bipinnate. Main rachis 
fairly thick, surface with longitudinal 
striations. Pinnae with both sterile and 
fertile pinnules linear, alternate, arising at an 
angle of about 40°. Sterile pinnules irregu- 
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larly wedge-shaped, lobed; lobes with acute 
apex, margin entire or dentate near the apex. 
Venation faintly marked, dichotomous. Fer- 
tile pinnules mostly like the pinnules borne 
separately on pinnae having only fertile 
pinnules. Pinnae with only fertile pinnules 
also linear, arising at an angle of about 20- 


25°. Fertile pinnules in the form of ‘ ellip- 
tical bodies’, shortly stalked, alternately 
arranged. Each ‘elliptical body’ with 


numerous spores. Spores triangular, size 
variable, about 50-90 u, mostly between 50 
and 70 y, smooth-walled, Y-mark distinct. 

Locality — Tekan, about 14 miles SE. of 
Jhala; 4 mile NNW. and % mile NE. of 
Bansa; Patparha near Chandia. 

Horizon — Jabalpur series, South Rewa 
Gondwana Basin. 

Collection — Holotype No. 31616 and para- 
type Nos. 30722, 30663, 30071 and 30611 of 
the Birbal Sahni Institute of Palaeobotany 
Museum. 

Description — All the fragmentary speci- 
mens belong to the fertile region. Therefore, 
the size and form of the entire leaf are un- 
known. However, on the evidence of these 
fragments the frond is assumed to be bipin- 
nate. 

Pl. 1, Fig. 1 and Pl. 2, Fig. 12 show two 
fronds with pinnae having both sterile and 
fertile pinnules. The pinnae of the rest 
of the specimens (Pr. 1, Fics. 3-5, 8 and 
Pr. 2, Fic. 10 ) are composed entirely of fer- 
tile pinnules. Pinnae in all the specimens are 
alternately arranged. In ‘the case of the 
specimen figured in Pl. 1, Fig. 1, the pinnae 
arise at an angle of about 40°, the pinnae 
with only fertile pinnules ( PL. 1, Fics. 4-5 
and PL. 2, FIG. 10) make an angle of about 
20-25°, but in the case of the specimen 
shown in Pl. 1, Fig. 8, they are attached 
at an angle of 52-60°. 

In the specimen with both sterile and fer- 
tile pinnules there seems to be no fixed order 
as to the respective position of the sterile and 
fertile pinnules, but in almost every pinna 
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TEXT-FIG. | — A, 0. paradoxus n. sp., showing the fertile and sterile pinnules. No. 30722. x 5. 
B, a portion of the main rachis from the above specimen, showing the longitudinal striations. x 5. 


the basal pinnules are sterile. Further up 
the sterile and fertile pinnules are irregularly 
distributed. Mixed with these entirely ste- 
rile or fertile pinnules there also occur a few 
pinnules whose adaxial part is in the form of 
a fertile ‘elliptical body’ and the basal part 
is like the abaxial portion of a sterile pinnule. 
The sterile pinnules are irregularly wedge- 
shaped and the fertile pinnules are in the 


form of ‘elliptical bodies’. Both sterile and 
fertile pinnules are alternately arranged and 
are acutely directed forward. The venation 
in the sterile pinnules is faintly marked. The 
principal vein after entering the base of a 
sterile pinnule bifurcates regularly and enters 
each lobe. Each fertile pinnule has a short 
stalk and is elliptic in shape. 
cular these pinnules seem to consist of two 


Under a bino- | 
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TEXT-FIG. 2 — O. paradoxus n. sp., showing a fertile pinna. No. 30663. x 5. 


parts, a basal somewhat saucer-shaped por- 
ion which appears to be the prolongation of 
he stalk and an ‘elliptical body’ closely fitting 
nto the concave prolongation. Each ‘ellip- 
ical body’ is supplied with a single vein and 
t measures 3-5-5 mm. in length and 1-1-5 mm. 
n breadth. Surface of each of these is 
ery finely striated in transverse direction. 
he circular areas as observed by Velenovsky 
1888) and Seward (1894) are not seen 
ère 


The compressed ‘elliptical bodies’ can 
easily be separated from the fronds by a 
sharp needle. When separated, they are 
elliptical in shape and under a binocular 
they seem to consist of two zones — a central 
thickened portion and the marginal less 
thickened region. The central region is the 
area occupied by the spores. Both upper and 
lower surfaces, besides the transverse stria- 
tions, also show a few transverse cracks. 
From these cracks even in an unmacerated, 
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TEXT-FIG. 3 — 0. paradoxus n. sp. A, showing the fertile pinnae. 
two pinnae showing the longitudinal slits on the ‘ elliptical bodies’. 


‘elliptical body’ one can notice a few spores 
projecting out. In some of the specimens 
( PL. 1, Fics. 8-9; TEXT-FIG. 3B ) in addition 
to the transverse striations and cracks, in 
some of the pinnules also a longitudinal slit 
is present as has been observed in some of the 
fertile pinnules of O. psilotoides Stokes & 
Webb and O. elongata Geyler. When these 
detached ‘elliptical bodies’ were kept for 
maceration, the outer wall readily dissolved 
in acid leaving an oval mass of spores and we 
failed to observe any sporangia or even cells 
suggestive of annulus. 

The spores ( PL. 2, Fics. 13-18 ) recovered 
from each ‘ elliptical body ’ are rather varied 
in size and shape. Spores are mostly triangu- 
lar in shape with distinctly concave, straight 


No. 30611. x 2. B, portions of 
No. 3007134 5: 


or slightly convex sides and are with rounded 
apices. Trilete mark is distinct, extend- 
ing almost to the periphery. Exine is smooth, 
2-4 u thick. Diameter is about 51-90 u but 
mostly about 68-80 uw. 

Along with these trilete spores, the 
‘elliptical bodies’ of the specimen shown 
in Pl. 2, Figs. 10 and 12, also contain a few 
fairly large alete circular spores { PL. 2, 
Fic. 19). These spores are all smooth- 
walled and measure mostly 86-130 (५ ( range 
noted 55-130 (५). The trilete spores ( PL. 2, 
Fic. 20) of these specimens are like the 
trilete spores of the other specimens and 
also in external features these specimens 
resemble in every aspects the other fertile 
specimens. 
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COMPARISON 


From the Cenomanian beds of Bohemia a 
few sterile and fertile fronds belonging to the 
Filicales were described by Velenovsky 
( 1888 ) as Thyrsopteris capsulifera. Nathorst 
(1890) noted a great similarity between 
these fertile fronds from Bohemia and Ony- 
chiopsis elongata Geyler described by Yoko- 
yama (1889). Nathorst, therefore, suggest- 
ed that 4. capsulifera be transferred to the 
genus Onychiopsis. This was later supported 
by Seward ( 1894 ) and Yabe ( 1905). Ofall 
the species of Onychiopsis so far described, 
O. paradoxus resembles most the sterile and 
fertile fronds of O. capsulifera. Unlike the 
narrow and lanceolate pinnules of O. pszlo- 
bodes Stokes & Webb and O. elongata Geyler, 
the pinnules of O. paradoxus and O. capsuli- 
fera are broader and also the venation in them 
is quite different. While the pinnules in O. 
psilotordes have been found to be with a mid- 
vein by Kryshtofovich ( 1933 ), the pinnules 
of O. paradoxus and O. capsulifera do not have 
any mid-vein. In both these latter species 
the nervules are often forked, but in O. elon- 
gata the venation is obsolete and, more- 
over, the secondary veins are simple. Oishi 
( 1940 ) mentions the nervation in O. elongata 
as Sphenopteris type. Although there is a 
great similarity between the pinnules of O. 
paradoxus and O. capsulifera, one can distin- 
guish the two by the size, shape and venation 
of the pinnules. Most of the sterile pinnules 
of O. capsulifera seem to be a little larger in 
size and they have larger number of lobes 
than O. faradoxus. Also the venation in the 
two is different. The pinnules of O. capsuli- 
fera have much more nervules and they 
divide freely. The fertile pinnules of O. 
paradoxus are markedly elliptical in shape, 
whereas they seem to be oval in O. capsuli- 
fera. Some of the fertile pinnules of 0: 
capsulifera were found to be dotted with a 
thick granular structure, which were supposed 
by Velenovsky to be the numerous sporangia. 
No such granular structure is seen in the case 
of O. paradoxus. In O. paradoxus in a par- 
tially macerated fertile pinnule only the 
spores could be observed. 

O. paradoxus can readily be distinguished 
from O. psilotoides and O. elongata by the mere 
shape of the sterile pinnules. Even the 
broader sterile pinnules of O. elongata des- 
cribed by Michael ( 1936 ) seem to be narrower 
than the pinnules of O. paradoxus. Although 
the sterile pinnules in these two species are 


so different, yet the fertile pinnules resemble 
each other very much both in size and shape. 
The fertile segments of O. psilotoides were 
described by Seward ( 1894) as ovate bodies 
with an awn-like termination at the apex. 
In none of the fertile pinnules of O. paradoxus 
such an awn-like structure has been noticed. 
In O. psilotoides Seward noticed on the fertile 
pinnules circular areas marking probably the 
position of sporangia. No such circular 
areas are seen in O. paradoxus. The fertile 
pinnules of O. elongata as figured by Yokoyama 
(1889) seem to be bigger in size and are 
elongated. The other details are not known 
in this species. The fertile pinnules of O. 
elongata described by Oishi (1940) are oblong 
and are obtusely pointed at the apex. 

Among the numerous species of fossil 
Thyrsopteris described by Fontaine ( 1889 ), 
to some extent, some of the pinnules of T. 
divaricata Fontaine may be compared with the 
sterile pinnules of O. paradoxus. But they 
differ in the nature of venation and lobes. 
In general shape of the pinnules T. microloba 
Fontaine may also be compared with the 
pinnules of O. paradoxus. But like the 
former this species too differs in venation and 
in the nature of the lobes. Moreover, due to 
lack of any fertile pinnules, at present, it is 
not possible to compare them fully with O. 
paradoxus and also we do not know the exact 
affınities of these species and the various other 
species of Thyrsopteris described by Fontaine. 
As, so far, only a few of his specimens have 
been transferred under the genus Onychiopsis 
by Seward ( 1894) and Berry (1911). Affi- 
nities of the remaining species are not yet 
known with certainty. 

From what has been mentioned above it is 
clear that among the Mesozoic fossil fronds, 
O. paradoxus resembles most the various 
species of Onychiopsis. But the structure of 
the fertile pinnules of O. paradoxus, as is at 
present known, may also be compared with 
some of the Palaeozoic ferns which possess 
exannulate monosporangiate fructifications, 
such as Acrangiophyllum pendulatum (Lesley) 
Mamay (1955). But from all those Palaeo- 
zoic forms O. paradoxus can readily be dis- 
tinguished by the mere shape and arrange- 
ment of the fertile pinnules. 

The earlier workers, like Yokoyama (1889), 
Nathorst (1890), Seward ( 1894) and Yabe 
(1905), etc., have already pointed out the 
similarities between the various species of 
Onychiopsis and the living genus Onychium 
Kaulfuss and Thyrsopteris Kunze. So, here, 
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we would only like to mention that in the light 
of the present findings the fertile pinnules of 
Onychium and Thyrsopteris are quite different 
from 0. paradoxus. Saporta (1894) on examin- 
ing a fertile frond of O. psilotoides from Por- 
tugal was inclined to bring the position of this 
species under the genus Davallia or at least 
into Davallieae. This view has, however, 
already been criticized by Seward ( 1894). 
The fertile and sterile pinnules of O. paradoxus 
are quite different from any of the known 
members of Davallieae. If we assume that 
the sporangia in O. paradoxus were not group- 
ed in sori but were solitary instead, then each 
fertile pinnule representing the ‘ elliptical 
body ’ may be considered as a sporangium as 
is the case in Schizaeaceae. But in general 
habit of the frond and shape and size of both 
sterile as well as fertile pinnules, ©. paradoxus 
is very different from any of the living 
member of the Schizaeaceae, so it is most 
unlikely that O. paradoxus belongs to the 
Schizaeaceae. Moreover, so far we have 
failed to see the characteristic annulus which 
is always present in the recent and fossil 
members of the Schizaeaceae. In the absence 
of annulus O. paradoxus comes nearest to the 
members of Ophioglossaceae. But in all 
other features it is very different from any 
of the living or fossil members of Ophioglos- 
saceae, most of all it lacks the fertile spike 
characteristic of the family. 


DISCUSSION 


Nature of Fertile Pinnules — From the 
above description it is evident that the fertile 
pinnules of Onychiopsis paradoxus are quite 
different from any of the recent species of 
Gymnogrammoid ferns. Even the spores of 
O. paradoxus are quite different (see PL. 2, 
Fics. 21-23). The complete absence of 
sporangia and annulus inside the fructifica- 
tions prevents us from using the term ‘ sori’ 
for the fertile pinnules. From what is known, 
at present, each fertile pinnule ot O. paradoxus 
may be interpreted as exannulate monospor- 
angiate fructifications and the dispersal of the 
spores perhaps took place due to a longitudi- 
nal slit on one side ofthesporangialwall. But 
till the time we definitely know the exact 
nature of the fertile pinnules, in this species 
(O. paradoxus ) and the other species of Ony- 
chiopsis, we have thought best to use the term 
“elliptical bodies’ for the fertile pinnules, 
as it is also quite possible that the spore mass 
could have been produced by the decay of a 


lot of ripe sporangia in a rather protected 
sorus. [ll 
Although the fertile pinnules of O. para- ||} 
doxus have proved to be quite different from |} 
what was previously supposed to be by Yoko- ॥ 
yama (1889), Velenovsky (1880) and ||} 
Seward ( 1894 ) in the case of the earlier des- | 
cribed species of Onychiopsis, yet the sterile ||} 
and fertile pinnules of O. paradoxus are so ||} 
similar to them in external feature that until | 
we definitely know the exact nature of the | 
fertile pinnules of O. psilotoides, O. elongata | 
and O. capsulifera, we feel that there is no ||} 
justification for describing our specimens | 
under a separate genus. | 
Systematic Position — Because of the appa- 
rent resemblance of the fertile pinnules of | 
Thyrsopteris elongata described by Geyler 
(1877) to that of the recent plant Onychium 
and Cryptogramme, Yokoyama ( 1889 ) insti- | 
tuted a new genus Onychiopsis for the recep- | 
tion of Geyler’s species. Yokoyama further 
found the general appearance of the fertile 
pinnules and the terminal nature of the sori | 
closer to that of Onychium. But due to lack | 
of sporangia in Geyler’s specimens he placed 
Onychiopsis only provisionally under Poly- 
podiaceae. Although this elegant fern is so 
common in the Wealden and has been report- 
ed from various localities all over the world, 
yet so far no one has succeeded in observing 
the sporangia inside the fertile pinnules. 
Velenovsky (1888) noticed on the inner walls 
of some of the fertile pinnules of O. capsulifera 
impressions of some granular structure, 
which he thought to be the numerous spor- 
angia, but he failed to observe the nature of 
the sporangium. Besides this author, Seward 
(1894) seems to have observed only the 
positions of sporangia in O. psilotoides. He 
found the surface of the fertile segments 
rugose, which when magnified looked as 
small circular areas. These circular areas 
Seward thought to be the positions of spor- | 
angia. On the basis of this observation he 
mentioned ( SEWARD, 1894, 9. 50), “ Among || 
recent ferns there can be little doubt that |} 
Onychium comes nearest to O. Mantelli in the 
form of the fertile segments. The sporangia 
are clustered together in oval sori covered by 
an indusium, and often prolonged apically | 
into a delicate appendage. The circular 
areas referred to in the fossil no doubt indi- 
cate sporangia, and the median groove seen 
In some cases, if not an accident of preserva- 
tion, may correspond to a similarly situated 
depression in the sori of Onychium.” Our 
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fertile pinnules, however, do not support this 
view of Seward as although our fertile pin- 
nules are so well preserved, yet in none of 
them we have been able to observe the spor- 
angia either by examining them under 
reflected light or by partially or fully mace- 
rating them or by preparing balsam transfers. 
Entire specimens of the fertile pinnules in the 
shape of ‘elliptical bodies’ could easily be 
separated even by a needle. The ‘ elliptical 
bodies ’, when separated, were first observed 
under reflected light for sporangia, later they 
were macerated in different reagents, such as 
water, very dilute and strong KOH, H,0, and 
HNO,. In each case, when observed under a 
microscope, the surface showed only fine 
striations and a few transverse cracks. No 
trace of any sporangium could be seen. 
From some of the transverse cracks a few 
spores could be seen projecting out ( PL.1, 
Fics. 6, 7). When these partially macerated 
“elliptical bodies’ were further broken to 
bigger or smaller pieces or even crushed, even 


then no sign of any sporangial wall or annulus 
could be detected. Only compact groups 
or masses of spores were readily liberated. 
When an ‘elliptical body’ was fully mace- 
rated in HNO,+ KCIO, and washed in dilute 
KOH, only an oval mass of spores was left 
The external resemblance between the fertile 
pinnules of O. paradoxus and some of the 
species of the living genus Onychium is so 
marked that in such a case like this, one may 
doubt that perhaps the sporangial walls and 
the annulus were destroyed during preserva- 
vation or maceration. But as no sporangia 
or even the annulus were observed, we, 
however, think that there is also a possibility 
that the spores were enclosed directly inside 
the ‘elliptical bodies’. Therefore, although 
it is possible to point out similarities of 
Onychiopsis to recent Onychium in the details 
of fertile segments, yet unless we definitely 
know the existence of sporangia inside the 
fertile pinnules, the systematic position of 
the genus Onychiopsis should be left open. 
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EXPLANATION OF PLATES 


PLATE 1 


1. Onychiopsis paradoxus n. sp., showing fertile 
and sterile pinnules. No. 30722. x 1. 

2. A few sterile pinnules from the above specimen 
showing the venation. X 5. 

3. O. paradoxus, showing portions of three fertile 
axes. No. 30602. x 1. 


4-5. O. paradoxus, showing the fertile region of a 
frond in counterparts. No. 30663. x 1. 

6. A partially macerated ‘ elliptical body’ from 
the specimen shown in Fig. 5. Sl. No. 30663/1. x 8. 

7. A portion of the above magnified, showing the 
spores. Sl. No. 30663/1. x 150. 

8. 0. paradoxus, showing three fertile axes joined 
to the main rachis. No. 30071. x 1. 
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9. À portion of the above magnified. Some of 


the ‘elliptical bodies ’ show clearly the longitudinal 
SILES aoe 


13-18. À few isolated spores. Fig. 13, SI. 
30722/1; Fig. 14, Sl. No, 30663/2; Fig. 15, Sl. No. || 
30608/1; Fig. 16, Sl. No. 30602/1; Fig. 17, SI. No. | 
Brand 30663/2; Fig. 18, Sl. No. 30602/1. All x 500. 


19, 20. A few isolated spores from the specimen 
10. Onychiopsis pavadoxus n. sp., showing only shown in Fig. 10. Fig. 19, Sl. No. 30611/3; Fig. 


the fertile region. No. 30611. x 1 20, Sl. No. 30611/1. All x 500. 
11. A portion of the above magnified. x 4. 21. Onychium auratum. Sl. No. 1747. x 500. 
12. O. pavadoxus, the largest fertile specimen. 22. Cryptogramma crispa. 51. No. 1451. x 500. 
Holotype No. 31616. x 1. 23. Onychium siliculosum. Sl. No. 1751. x 500. 
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DICOTYLEDONOUS WOOD FROM THE DECCAN 
INTERTRAPPEAN BEDS OF MAHURZARI 
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ABSTRACT 


A fossil dicotyledonous wood Ailanthoxylon 
mahurzarii sp. nov., previously described as Simaru- 
baceoxylon muhurzarii by the author ( SHALLom, 
1959 ), has been described here in detail from the 
Deccan Intertrappean beds of Mahurzari, a village 
about 8 miles north-west of Nagpur, Long. 79:0’E 
and Lat. 21:13’N. From India this has been the 
first record of a Simaroubaceous wood, now found to 
be showing closest resemblance to the living genus 
and species Atlanthus malabarica of the family 
Simaroubaceae. 


INTRODUCTION 


dh HE present paper deals with a fossil 
I dicotyledonous wood of Simarouba- 
ceous affinity from the Deccan Inter- 
trappean beds of Mahurzari, a village about 
8 miles north-west of Nagpur proper. 

This is the third fossil wood to be described 
in detail by the author from this locality of 
Mahurzari. The first wood described from 
the above locality is referred to the 
family Burseraceae (SHALLOM, 1958) and the 
second one is assigned to the family Lecythi- 
daceae (SHALLOM, 1960). The records of 
the fossil woods of the family Simaroubaceae 
so far known are from the Nevada County, 
California (PLATEN, 1908), from the 
Eocene beds of Eden Valley ( KRUSE, 1954 ) 
and recently from the Deccan Intertrappean 
of Mohgaon-Kalan, District. Chhindwara, in 
Madhya Pradesh, India ( UTTAM PRAKASH, 
1959). The present fossil wood also falls 
under the same family Simaroubaceae, the 
first record of which was made by the author 
( SHALLOM, 1959), though generic identi- 
fication was then withheld for want of the 
required literature. 

The specimen collected is a big silicified 
piece of secondary wood and ranges in colour 
from yellow to reddish brown. A large 
number of ground sections were prepared as 
making of peel sections after etching the 
pieces with HF did not yield successful 
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results. The natural reddish stain of the 
petrifactions has made the study of this wood 
easy. 


DESCRIPTION 


Growth-rings, though seen faintly with the 
naked eye, are not very clear when seen 
microscopically. These growth marks are 
faint, limited by crowded and smaller vessels 
५ 18000 1 Piel): 

The vessels are small to medium-sized, the 
radial and tangential diameters varying from 
150 to 200 u and 100 to 150 y respectively. 
The pores are solitary or in radial rows of 
2’s:or 3’s (Pr. 1, Fic. 1). The pore groups 
are rarely found. The vessels are thin-walled 
and are filled with tyloses (Pr. 1, Fıc. 3). 
The vessel segments are short to medium- 
sized. Intervessel pitting is typically alter- 
nate and bordered, widely spaced (Pr. 1, 
Fic. 7), or closely crowded together ( PL. 1, 
Fic. 5), and becoming hexagonal in shape. 
Vessel-parenchyma pits are similar to inter- 
vessel pits (Pr.1, Fics. 6,8). Vessel-ray pits 
also resemble the intervessel pits (PL. 1, 91७. 8). 

Paratracheal parenchyma is abundant, 
frequently with tangential extensions ( Ali- 
form-confluent ) as seen in the transverse 
sections, ending blindly (PL. 1, Fic. 2). 
The width of a parenchymatous cell varies 
from 22 to 44 u. Metatracheal parenchyma is 
relatively sparse, occurring as scattered cells. 

The rays are plainly visible to the naked 
eye and are variable in size. They are broad 
to fine, the broad rays are conspicuous and 
homogeneous (Pr. 1, Fics. 4, 5), consisting 
of procumbent cells of various sizes. They 
are 2-7 cells and 50 to about 150 y in width 
and 1-70 cells and 60-1600 y in height. The 
fine rays are very few, being uniseriate and 
homogeneous, made up of all procumbent 
cells (Pr. 1, Fıcs. 4, 5, marked by arrows). 

The fibres are non-libriform and somewhat 
radially arranged (Pr. 1, Fıc. 2), forming 
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the bulk of the tissue between the vessels and 
rays, and are abruptly tapered with attenuate 
ends. They are highly variable in length 
( 250-1100 u), the maximum diameter being 
11-22 u, and the walls 3-4 u thick. Interfibre 
pits are mostiy abundant on the radial walls 
and are distinctly bordered ( PL. 1, Fic. 9). 


DISCUSSION 


Comparisons with Modern Families and 
Genera — The fossil wood from Mahurzari 
shows the following important combinations 
of characters that are of great help in its 
identification: 

1. Vessels small to medium-sized, solitary 
or in radial and tangential rows of 2’s 
or 3’s filled with tyloses. 

Perforation plates exclusively simple. 
Intervessel pitting typically alternate 
and bordered. 

4. Vessel-ray and vessel-parenchyma pits 

similar to intervessel pitting. 

5. Parenchyma fairly abundant about the 

pores with lateral extensions present 
( Aliform-confluent ) 

6. Fibres non-septate with bordered pits 

present on radial walls. 

7. Rays broad to fine and homogeneous. 

These above-mentioned characters are well 
seen in members of only a few modern fami- 
lies, viz. Rutaceae and Simaroubaceae (MET- 
CALFE & CHALK, 1950; PEARSON & BROWN, 
1932; GAMBLE, 1922; and WEBBER, 1936 ). 

Non-septate fibres and large rays of the 
family Rutaceae are some of the characters 
similar to the fossil wood. But the woods of 
Rutaceae differ from the fossil wood, mainly 
in the nature of the vessels, which in the 
Rutacean woods have a tendency to aggre- 
gate into multiples, chains or clusters. 
Difference is also found in the absence of 
tyloses, which are abundant in the present 
fossil wood ( HEIMSCH, 1942 ). 

The fossil wood in question resembles a 
Simaroubacean wood in all the above-men- 
tioned characters, particularly the two 
modern genera Simarouba and Atlanthus. 

The only species of Simarouba cut and 
studied at Dehra Dun is Simarouba officinales. 
The similarities are seen only in the nature of 
the vessels ( C. HEımscH, 1942). The height 
of the medullary rays in the aforesaid 
species, however, differs from that of the 
fossil wood in question in having medullary 
rays less than 1 mm. in length, to those over 
1 mm. in length in the fossil wood. 


AUS 


Comparable characters are found at least 
in two species of Ailanthus, viz. A. excelsa | 
and À. malabarica, particularly with the | 
latter one. A. excelsa is a local plant growing | 
near about Nagpur, and hence studied well 
by the author from hand-cut sections, while | 
Ailanthus malabarica has been studied at | 
Dehra Dun from prepared mounts. Resem- | 
blances are seen in the nature of the vessels, 
particularly the intervessel pits, vessel-ray 
and vessel-parenchyma pits, which in the | 
fossil wood are definitely bordered as seen | 
in both the living species of Atlanthus with | 
which the comparisons of the fossil wood are | 
drawn up. Similarities are also seen in the 
nature and distribution of the fibres and 
medullary rays. The characteristic feature | 
of the bordered interfibre pits as seen in | 
Simarouba and Atlanthus is very clear in the | 
present fossil wood ( METCALFE & CHALK, 
1950). Slight difference is, however, noted 
in the presence of fewer vessels per square 
millimetre in the living genus than in the 
fossil wood under consideration. 

It is from these above-mentioned striking 
similarities that the fossil wood under consi- 
deration is placed under the family Simarou- 
baceae, coming closest to the genus Azlanthus. 

It was previously placed under Simaru- 
baceoxylon created by the author ( SHALLOM, 
1959) because Platen’s paper (1908) was 
then not made available to her, and the 
generic identification of the fossil wood was 
still under consideration. After making a 
thorough study of the fossil wood in question 
it was found that it could not be placed under 
Simarubinium created by Platen (1908), 
which name includes all fossil woods in 
general of different genera of the family 
Simaroubaceae. In the meantime, Uttam 


Prakash (1959) described a piece of fossil {|} 


wood from Mohgaon-Kalan for which he 
created the generic name Ailanthoxylon 
because of the resemblances he saw between 
his fossil wood and the living genus Ailanthus. 
Accordingly, the author has placed the 
present fossil wood under the same name 
Atlanthoxylon Uttam Prakash. 

Some of the important characters, like 
alternate and bordered vessel-ray and vessel- 
parenchyma pits and bordered interfibre pits 
seen in the living genus Ailanthus and which 
form a characteristic feature of the genus, 
were not described by Uttam Prakash (1959). 
The author has, therefore, given below the 
emended characters of Ailanthoxylon Uttam 
Prakash, 1959. 
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Diagnosis of Ailanthoxylylon ( Emended ) 


A diffuse porous wood. 

Growth-rings faint. 

Vessels small to medium-sized, mostly 
solitary or in radial rows of 2’s or 3’s; vessel 
segments short to medium-sized, filled with 
tyloses; perforations simple; intervessel pits 
alternate and bordered, widely spaced or 
closely crowded together, hexagonal; vessel- 
ray and vessel-parenchyma pits similar to 
intervessel pits. 

Wood parenchyma paratracheal, abundant 
with tangential extensions present ( Aliform- 
confluent type). Metatracheal parenchyma 
relatively sparse, scattered cells. 

Xylem rays uniformly distributed, mode- 
rately numerous, mostly broad to very few 
uniseriate rays present, homogeneous, broad 
rays more than 1 mm. in length. 

Wood fibres non-libriform, arranged in 
regular radial rows, particularly non-septate, 
short to medium-sized, interfibre pits defi- 
nitely bordered. 

Comparisons. with Other Fossil Woods 
Described of the Family Simarubaceae — The 
present fossil wood has been compared with 
other fossil woods described of the family 
Simaroubaceae from abroad, namely Suriana 
inordinata ( KRUSE, 1954) from the Eocene 
beds of Eden Valley, Simaroubinium crys- 
tallophorum and S. Engelhardti ( PLATEN, 
1908) from the Tertiary beds of Nevada 
County, California, and with Azlanthoxylon 
indicum ( UTTAM PRAKASH, 1959) from the 
Deccan Intertrappean beds of Chhindwara, 
India. 

Suriana inordinata ( KRUSE, 1954 ) differs 
markedly from the fossil wood in question in 
the nature and distribution of the vessels and 
in the nature of wood parenchyma and rays. 
Pith, primary xylem, vascular cambium and 
phloem found and described by Kruse ( 1954 ) 
are not present in the fossil wood under 
consideration. 

Platen (1908) has described two fossil 
woods, namely Simarubinium crystallophorum 
and S. Engelhardti. The latter is shown to 
be similar to Simarubinium crystallophorum, 
except for the absence of crystals in the 
medullary ray cells. The present fossil wood 
is, therefore, compared with S. crystallopho- 
yum and it is found that Platen’s woods differ 
from the present specimen in the possession 
of tracheids, simple interfibre pits and crystals 
in both the parenchymatous and the medul- 
lary ray cells. 


Ailanthoxylon indicum ( UTTAM PRAKASH, 
1959 ), described from India, resembles the 
present specimen, showing generic identi- 
fication, except for simple vessel ray pitting 
which is definitely bordered in the fossil wood 
under consideration. Vessel-parenchyma 
and interfibre pits which also show bordered 
nature in the specimen described by the 
author have not been described in Arlanthoxy- 
lon indicum ( UTTAM PRAKASH, 1959). It 
also differs from the present specimen in 
certain specific characters, viz. in the posses- 
sion of large to medium-size vessels, 1-6 
seriate and 4-54 cells high medullary rays. 

This infers that the fossil wood under 
consideration from Mahurzari, though show- 
ing generic resemblance to Atlanthoxylon 
indicum except for few characters, falls into 
a new species of Atlanthoxylon. The new 
species is named Ailanthoxylon mahurzarii. 


Diagnosis of Ailanthoxylon mahurzarii 
sp. nov. 


A medium, coarse-textured, distinctly dif- 
fuse porous wood. 

Growth-rings faint. 

Vessels with radial and tangential dia- 
meters varying from 150 to 200 u. and 100 to 
150 u respectively, mostly in radial rows of 
2’s or 3’s, pore groups rarely present, tyloses 
present. The vessel segments short to 
medium-sized, intervessel pits alternate and 
bordered, widely spaced or closely crowded 
together. 

Parenchyma the maximum width varies 
from 22 to 44 u. Rays 2-7-seriate, 50-150 u. 
in width, 1-70 cells or 60-1600 y in height. 

Fibres 11-22 u in diameter, 3-4 u. in thick- 
ness of wall; interfibre pits bordered. 

The wood described here is represented by 
two blocks 2/B which at present are kept in 
the Government College of Science, Nagpur. 
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EXPLANATION OF PLATE 1 


1. Transverse section showing the distribution of 
WEIS, 5e 29, 

2. Transverse section magnified showing paren- 
chyma distribution about the pores with lateral 
extensions present (p) x 90.. 

3. Vessel showing tyloses. X 50. 

4. Tangential sectionshowing clearly themedullary 
rays. The uniseriate rays shown by arrows. X 90. 

5. Intervessel pits hexagonal with a single medul- 


lary ray in contact. x 180. 

6. Vessel-parenchyma pits. x 90. 

7. Intervessel pits widely spaced, alternate and 
bordered. x 180. 

8. Vessel ray and vessel-parenchyma pits similar 
to intervessel pits. x 180. 
_9. Interfibre pits bordered seen from radial sec- 
tion marked by arrows. Parenchyma cells seen on 
one side. x 360. 
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French or German, preferably in English, and must include a brief abstract in English. 

For citations of literature, headings, legends of figures, etc., the style used in the current 
issue of the journal should be followed. Footnotes should be avoided as far as possible. 

Illustrations — The illustrations, both photographs and drawings, should be as few 
as possible. Photographs for halftone reproduction should be glossy, black and white 
prints. They should be trimmed to the exact shape and size desired in the reproduction 
and mounted firmly on white cardboard. The space occupied by the photographs in a 
plate should not ordinarily exceed the printed area of a page, namely 20-7 by 14 cm. 
The numbering of the figures on the plate must be done in pencil; magnifications should not 
be given with the figure numbers on the plate. 

Drawings should be made with pen and India ink. They should be grouped and mounted 
on white cardboard for reduction to the width of a single column (6-7 cm.) or to the full width 
of a page (14 cm.). Drawings need not be very large; they should be made for reduction 
to one-half or one-third size. Drawings to be subjected to different degrees of reduction 
should be grouped separately, and the reduction desired should be indicated clearly below 
each group of drawings. The drawings should be numbered in pencil. 

Each plate of photographs, line drawing, or group of line drawings should bear the name 
of the author. 

All the illustrations must be accompanied by legends which include the magnifications 
and registered numbers of the type specimens. The magnifications must refer, where reduc- 
tion is desired, to the figures when reduced and not to the original drawings or photographs 
prepared for reduction. Where a figure is of natural size or will be so after reduction, this 
should be indicated by the words “ natural size ” in the legend. As far as possible the 
photomicrographs or drawings of spores and pollen grains should be made to the same scale. 
The legends to the plates should be given under the heading ‘‘ Explanation of Plates ”. All the 
legends to drawings or photographs for reproduction as text-figures should be typed on one 
sheet and not on slips of paper attached to the individual text-figures or text-figure groups. 

Tables — Tables should not ordinarily be larger than can be accommodated in the 
width of a single printed page. Columns in the table should be indicated clearly, if 
necessary, by means of ruled pencil lines. The approximate position of each table should 
be indicated in the text. 

Scientific Names — Both generic and specific names should be underlined in the type- 
script to indicate italics. Names of orders, classes and families are not to be underlined. 

Proof — Authors will be sent one galley proof which they are requested to return 
promptly. Authors may be billed at cost for too many alterations in proofs other than 
corrections of printer’s errors. 

Reprints — Authors will receive 25 copies of the reprints gratis. Additional reprints 
will be furnished at cost. Reprint order should be sent with the corrected galley proof. 

Name and Address — The name and address of the author should be given at the 
beginning of the manuscript. Change of address should be communicated to the Secretary 
of the Editorial Committee immediately. 
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